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NEW DEPARTURE PRODUCT INFORMATION 


BRITE-GARD 


A BRITE NEW IDEA BY NEW DEPARTURE 
BRITE-GARD SUPER FINISHING FOR SUPER PRECISION BALL BEARINGS 


There’s a big difference in New Departure Ball 
Bearings . . . a difference you can see at a glance. 
It's new super-polished Brite-Gard finish... available 
only from New Departure! 


Brite-Gard is another shining example of New Depar- 
ture’s policy of passing on to its customers significant 
bearing developments. Brite-Gard treated bearings... 
with smoother surfaces and corners...are less suscep- 
tible to the adherence of dirt. They are more resistant 
to corrosion from handling, too. Furthermore, 
Brite-Gard gives you bearings of optimum appearance. 


Brite-Gard is now available on all N/D super precision 
grade ball bearings—at no extra cost. 


Moreover, New Departure offers other customer 
services. Why not invite the local New Departure 
Sales Engineer to participate in your next early design 
discussion? He is a fully qualified graduate engineer, 
backed by more than 50 years of ball bearing engi- 
neering and manufacturing experience. His design 
recommendations may save you time and money. 


Or write New Departure, Div. of General YA 
Motors Corporation, Bristol, Connecticut. 


NEW DOE PCARTURE 


BALL BEARINGS - PROVED RELIABILITY YOU CAN BUILD AROUND 
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ALL ABOUT 
WELDED DIAPHRAGM 


As a useful service to industry, Metal 
Bellows Corp. has published two compact 
printed pieces on the specialized subject 
of welded metal diaphragm bellows. This 
literature represents functional definitions 
of welded metal bellows... practical 
descriptions of uses for these bellows. 


From its position as a pioneer in the 
design and manufacture of welded metal 
bellows, Metal Bellows Corp. now offers 
this new, fully illustrated literature. 
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diaphragm bellows , f 
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METAL BELLOWS CORP. 102 MICA LANE 
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CORPORATION 


102 MICA LANE, WELLESLEY HILLS 82, MASS. 
Pacific Division: 20978 Knapp Street, Chatsworth, California 
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SERIES S144 
REINFORCED € RING 


SERIES 5139 
PRONG-LOCK® 


Truarc Rings cut assembly time 60% 


This production advantage was achieved by Swingline, Inc., with two Truarc retaining 
rings: a Series 5139 Prong-lock ring and Series 5144 Reinforced E-Ring. They also 
saved $25 per thousand units and improved the product design by providing resilient 
end-play take-up . . . eliminating looseness or binding in the parts. Truarc dispensers— 
loaded with pre-stacked ROL-PAK® cartridges—make ring application simple, fast and 
economical. 

Truare Rings come in 50 functionally different types . . 
sizes within a type . . . 6 metal specifications and 13 finishes. Write for Catalog 10-58 
which shows many specific examples of ring applications. For immediate action, call 
your nearest Factory Representative or Authorized Truarc Distributor. He’s in your 
Classified Telephone Directory under: ‘‘Rings, Retaining.” 


. as many as 97 different 


1.2 


() ® 
WALDES 1. TRUARC 
RETAINING RINGS 


WALDES KOHINOOR, INC., 47-16 Auste!l Place, Long Isiand City 1, N.Y. 


9 OUT OF 10 PRODUCTS CAN BE IMPROVED WITH TRUARC RETAINING RINGS 
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SOUNDING BOARD 


FOR OUR READERS 


Federal Aid 


Your editorial, “Federal Aid”, prompts the fol- 


lowing comments: 


1. | agree with your thesis that federal aid is 
necessary to improve the utilization of oun 
human resources. I take this position both 
from the point of view of increasing our 
stature in the eyes of all the world and 
from the standpoint of building a less frus- 
trated, more self-confident citizenry. 


2. Your points | and 3 seem to be mutually at 
odds. If a needy student is sent to college 
with federal aid (scholarship or loan), his 
family will not need the income tax deduc- 
tion. If tuition and college expense are 
made tax deductible, more of the mediocre 
students will flock in, but this will help 
very few of the “bright but needy” ones. 
Tax relief will not help a $4000 wage earn- 
er mect a $2000 annual expense. 


3. I vehemently protest your point 2 from 
many angles. First, a college education 
should be available to all comers—the more 
people exposed to education, the better 
off we are as a nation. Second, who, short 
of Plato, is capable of deciding where to 
draw the line of privilege? This is one of 
the things we loudly and rightly decry 
from authoritarian governments wherever 
we find them. Third, whence the philoso- 
phy of shrinking output rather than ex- 
panding facilities? This nation did not 
achieve its position of world leadership by 
following a defeatist philosophy such as 
you propose. 

Atvin H. SHAIRMAN 
Worcester, Mass. 


Your editorial suggestions for doing something 
about higher education make a lot of sense to 
me. 

I am glad you included the desire to learn 
along with the ability to learn. Your loan and 
pay-back scheme is very good. 

I am sending a copy of your article to my 
Congressman. 

Howarp L. Coss 
Boonton, N. J. 


In response to your editorial in DEsiGN News 
(Jan. 30, 1961), let me suggest that you should 
look through the political deception that sur- 
rounds the clatter for federal aid to educa- 
tiOR.. «0: 

I recommend that you read J. Edgar Hoover’s 
“Masters of Deceit” as a beginning on how to 
recognize “fronts” in front of “fronts”! 

J. Witt1AM SypNoR 
Peoria, Ill. 
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America should be proud of its educational 
system, but should also strive to make it an 
even better one. However, let's not create an 
even greater bureaucratic monster than already 
exists. 

People should be given federal tax relicf so 
that money can be used directly by local and 
state authorities. I suggest that the proposed 
23rd Amendment would be a tremendous step 
in that direction. ... 

Wittiam F. Beck 
East Hartford, Conn 


Interservice Cooperation 


May I belatedly express the appreciation of 
Frankford Arsenal for publication of the arti- 
cle on PAD (Nov. 21, 1960, Desicn News). It 
has already resulted in increased awareness of 
the important role played by the Arsenal in 
development of ballistic devices. 

I realize that space limitations probably pre- 
cluded publication of the portion of the article 
crediting the Naval Ordnance Test Station, 
China Lake, Calif., with development of the 
basic features of the XM_ series of rocket-cata- 
pults. As you know, their RAPEC was the take- 
off point for the Arsenal development. Would 
it be possible to arrange to give due credit to 
NOTS and the two inventors (R. J. Zabelka and 
C. A. Glass)? 

W. H. Simmons 
U.S. Army Ordnance 
Frankford Arsenal 


Auto Safety 


Here are my comments about automobile safety: 
(1) brake lines should be stainless steel or equiv- 
alent; (2) brake hoses should have wire cord or 
equivalent construction and be dated; (3) tires 
should be built to specs, dated and plainly 
marked for maximum mileage and maximum 
years of use, and (4) all items that affect safety 
should be built to specs and so marked. The 
specs should be set by law. The only loophole 
in the specs should be the words “equivalent or 
better”, which will allow design improvements. 
At the same time, set up a special license for 
limited production. The law also should require 
that the specs have to be improved as know-how 
improves any place in the world. 
Ropert K. TANNER 
Tanner Automotive Co. 
Millbrook, N. Y. 
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Engineer in a Cocoon 


The President of ITT Federal Laboratories, |. Nevin Palley, 
thinks that engineers as a group have a professional inferior- 
ity complex. “Curiously, while his profession is dedicated to 
progress, the engineer is doing little to advance his own cause; 
instead of changing his personality to meet the new demands 
of his art, to become a leader, he tends to seek refuge. In- 
stead of looking for new horizons, he weaves a cocoon of job 
security and fringe benefits and snuggles safely inside." 

Mr. Palley was speaking at the recent International Conven- 
tion of the Institute of Radio Engineers. His remarks, however, 
are not intended only for the electrical engineers. Rather, he 
seems to direct his comments to the entire engineering profes- 
sion. 

According to the ITT executive, only when the modern en- 
gineer breaks out of his shell and shucks the collectivism that 


shrouds his talent, will he be able to collect professional and small and fine pitch gears 


financial rewards. 


| wonder if engineers have really woven this cocoon around for precision equipment 


themselves? Perhaps it is rather a direct result of the way in 
which engineers are used that is causing the problem of the 


. . No matter how fine your gear requirements — Perkins can solve your 
eight-to-five engineer. 


: : : problems. Perkins unique custom-gear engineering service, available to 

It is only necessary to glance through the typical design your engineering staff prior to the blueprint stage, will... eliminate 
room or engineering department to see why engineers no long- production headaches . . . cut excessive costs. This service — recognized 
er consider themselves very professional. Acres of drafting by leaders in the radar, electronic and missile fields, and backed by 52 
boards do not make for creative and professional attitudes. years of custom gear experience — assures the precision quality needed to 
Similarly, technician-type jobs given to engineers on such a guarantee trouble-free operation. Don’t gamble with gear performance 


large scale cannot help but degrade the engineering profes- -.. Perkins skilled personnel, 
den. together with modern up-to- YOURS ON REQUEST 
date equipment guarantees Folder showing cus- 
fast delivery on prototypes one ~~ Perkins has 
or production runs. Call or ee eae 
i i ism? : , materials) for aircraft 
have any feeling of professionalism’ write Perkins for complete automotive, precision 
It seems to me that industry is the group most responsible information on custom-gear instruments, home 
for degradation of the engineering profession we find so prev- engineering and a quotation =? 2. yapercee A acre 
alent today. How can we blame an engineer for an eight-to- On your requirements. Then and other products. 
five attitude when management thinks of him as just another judge for yourself. fi Includes Perkins fa- 
. : cilities for producing 
peon at a drafting board? various gear types and 
lf management really wants creative engineers with drive sizes. Write today. 
and a professional attitude, management will have to break 


the cocoon. The next move is up to industry. 


How can a graduate engineer, sitting among hundreds of 
others and doing what is essentially manual labor, possibly 


MACHINE AND GEAR CO. 


Dept.74 West Springfield, Mass. 
Telephone: REpublic 7-4751 
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Crank Angle Indicator Aids Automotive Research 


MUNICH, GERMANY 
mounted magnet, an induction pulse fires a strobe 


Generated by a flywheel 


light, freezing shaft motion and indicating engine 
crank angle on a graduated disc on the flywheel. 
The same pulse, with controlled phase shift, is used 
to put a marker on an oscilloscope trace of engine 
data. Correlation with less than one deg error be- 
tween crank angle and oscilloscope mark permits ac- 
curate evaluation of engine performance. 

In a pulse transformer and phase shifter, the front 
slope of the induced pulse triggers a nearly rec- 


@ FLYWHEEL-MOUNTED MAGNET gener- 
ates induction pulse of about 2v in stationary 
coil. Pulse is input for special pulse trans- 
former and phase-shifter unit. 


Induction coil 
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Remote 
phase 
control 


R. F. Stengel, German Editor 


tangular pulse with steep [lanks and variable phase 
lag. This fires the strobe light; actual crank angle 
is read on the disc. The oscilloscope trace is sup 
pressed at a point corresponding within one deg to 
the crankshalt position. 

The device is used to measure ignition lag, to 
check characteristics of diesel injection systems and 
to investigate engine combustion efficiency. It is a 
development of Institut fuer Motorenbau Dr. Huber 
and is built under license by Vibrometer AG, Fri- 
bourg-Moncor, Switzerland. 


Pressure pickup in cylinder head 
Flywheel with degree markings 
Pointer 
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Induced pulse 


ee shift 


Strobe trigger pulse 
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Amplifier 
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Oscilloscope 


PULSE TRANSFORMER and phase-shifter unit amplifies magnet-induced 
pulse beyond linearity limits of each stage; input noise is largely sup- 
pressed. Resulting pulse triggers monostable multivibrator. Duration of 
ulse is set with different capacities and potentiometer mounted in han- 
dle of portable strobe light. Rectangular output pulse is differentiated, giv- 
ing two triangular voltage pulses of opposite sign. First nearly coincides 
with input pulse, second with capacity and potentiometer-controlled phase 
lag which triggers firing pulse of strobe light and simultaneously acts to 
blank oscilloscope trace. 


INDICATOR houses all components 
except phase shifter. Phase shifter 
is portable, permits remote control. 


DESIGN NEWS 
Reopens German Office 


Curtis W. Lowe, Manager, European Division 


ZURICH, SWITZERLAND—Rudolph F. Stengel 
DESIGN 
News. Born in Germany, he graduated trom the 


has been appointed German Editor fo 


Technische Hochschule in Munich as a mechanical 
engineer. After moving to the U. 
work at Lehigh University (engineering, mathemat- 
ics), Pennsylvania University (vibration, aerody- 
namics, diesel engines) and University of Buffalo 
(heat transfer, business administration). 
Completely bilingual even in technical termin- 
ology, he served in the U. S. Army for two years as 


S., he did graduate 


technical translator and writer. For eight years he 
did engineering work on process development of hot 
metal extrusion, as well as gas rectification and 
liqguetaction. He also has designed materials han- 
dling equipment. 

Mr. Stengel comes to DesiGn News from the Linde 
Co. Engineering Laboratory. He will be working 
out of offices at Thierschstrasse 15, Munich 22, Ger- 


many. 
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Stainless Steel Alloy 
Has Improved Machinability 


E. J. Stefanides, Central States Editor 








BRIDGEVILLE, PA.—A new grade of free-ma 
chining chromium-nickel stainless steel has been 
developed and made commercially available by 
Universal-Cyclops Steel Corp. The alloy has been 
designated Uniloy 303MA and provides greatly 
improved machinability, corrosion resistance and 


ob 


surface finish over the regular free machining 
AISI type 303 stainless. 

These advantages are achieved by adding a very 
addition to the 
sulphur commonly used to gain improved ma- 
chinability in type 303. 

The proper combination of aluminum and sul- 
phur makes possible a reduction in the final sul- 
phur content to approximately one-half the level 
normally contained in type 303. This reduction 
reduces some of the undesirable side effects of 
the sulphur. 

Normally, the sulphur present takes the form 


small amount of aluminum in 


| 

| of nonmetallic stringers and inclusions which ad- 
, versely affect fabrication and component per- 
formance. These nonmetallic inclusions in regu- 
lar 303 have caused considerable problems in 
rolling and forming operations. 





The new alloy can be successfully roll-thread- 
ed, obtaining good surface finish and !ow costs. 
It also has been used successfully for a number 


| of forming operations in which splitting was 
previously an insurmountable problem with reg- 
ular type 303. 


} Uniloy 303MA can be machined up to 50 per- 
cent faster and prolongs tool life, compared to 
regular AISI grade 303. Its formulation is pro- 
tected by patent and it is said to be the first 
major grade of free-machining stainless steel to 
be introduced in the last 25 years. 

































Type 303 (100X) Type 303MA 


PHOTOMICROGRAPHS show steel obtained 
by reduction of sulphur content. This reduction results in 
higher corrosion resistance (25 times greater than that of 
type 303 in Huey test). 






“cleaner” 












@ TYPICAL COMPONENTS fabricated from new alloy. 
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Setko’s 23 Years of 
Progressive Engineer- 
ing Experience Keeps 


Screws Modern as 
Tomorrow’s Products 











Vol. 4, Issue No. 1 


SE:'T:KO) NEWS 


Bartlett, Illinois (Chicago Suburb) 





We Specialize in 
Solving Puzzling 
Screw Problems 


Progress Edition 





Extra Tough, Extra Clean, Extra Scale-Free 


because only SETKO Screws are Isothermal Heat Treated 


THIS HEAT TREATING PROCESS 
IMPARTS A DISTINCTIVE 
BLUE-BLACK COLOR WHILE 
PROVIDING DISTINCTIVE 
PERFORMANCE 
CHARACTERISTICS . . . YET, IT 
COSTS YOU NOTHING EXTRA. 


Extensive use has proven that socket 
screw products treated by this process 
are tougher and cleaner. Threads, heads, 
points, shanks, etc. are scale-free. This 
means better fit, better performance. 
Also, Isothermal heat treated socket 
screw products prevent decarburi- 
.and it costs you 
nothing extra. It’s another 


zation.. 


Setko exclusive in the 
socket screw field. 





Scale free 


Standard on most Setko 
socket screw products 


Isothermal heat treating has been adopted 
by Setko as a standard on most standard and 
special socket screw products including; hex 
socket, fluted socket, and slabbed head set 
screws as well as hex socket cap screws. 
(Stainless steel screws are generally not 
heat treated.) Unless you specify otherwise, 
screws that you order in these primary 

| categories, regardless of points, or locking 

| actions, will be isothermal heat treated. It 

| costs you nothing more for this bonus value 
extra. 


| Take the Setko “Look Test” 


| Compare the unplated finish of Setko socket 

























FLUTED SOCKET 
SET SCREWS 


‘ Site Tougher finish 
= Prevents decarb 
Fosse Can be 

directly plated 


screws with other products using other 
methods. You'll see the cleaner, scale-free 
threads, heads and points that have made 
Setko socket screw products outstanding in 
their field. Write for test samples. Send us 


your specifications and requirements for 
advantageous quotations. 


Isothermal heat treating 
minimizes distortion 


You get low cost, more dependable per- 
formance on the production line and in the 
field — Isothermal heat treated screws have 
a minimum of distortion. Far less than 
commonly used methods. Screws fit better, 
hold tighter. It’s the same heat treating 
method used by manufacturers of precision 
products such as: 


Circle 5 on Reader-Service Card for more information 


NU-CUP POINT 
SLABBED OR 
SOCKET HEAD 


only Setko socket screw 
products have this 
distinctive, unplated, 
blue-black color 


razor blades, etc. B-187 


STANDARD 
HEXAGON SOCKET 
SET SCREWS 





ZiP-GRIP 
SELF-LOCKING 
SET SCREW 





HEXAGON 
SOCKET HEAD 
CAP SCREWS 





Setko engineers will 
reanalyze your socket screw 
product requirements 


As a part of the continuing Setko program 
of product re-evaluation, Setko engineers 
will work with you in determining the best 
combinations of devices for your specific 
requirements. All you have to do is send 
a sample of the assembly with your speci- 
fications and they will make recommenda- 
tions and suggestions, promptly and without 
delay. Take advantage of this offer today, 
you may realize substantial savings in in- 
creased reliability, lower production costs, 
or faster, easier assembly methods. Address 
requests on your company letterhead. 


0 


(Chicago Suburb) 





147 Main Street, Bartlett, Ill. 





Gasket engineering 


INTERNAL /PRESSURE 
EFFECTIVE SEALING 


Internal pressure creates two forces which can cause leakage in a 
gasketed joint. Proper flange design and correct selection of gasket 


materials can overcome these forces. 


The pressure of confined liquids or 
gases acts against a gasket in two ways, 
as shown in figure 1. 

1. Hydrostatic end force. This is pro- 
portional to the internal pressure and 





Bolt load 





pressure 











Figure 1. How internal pressure acts on a 
gasketed joint. 


tends to move the flanges apart. As this 
occurs, the load on the gasket is reduced 
and leakage can result, 

2. Blowout pressure. The sealed 
liquid or gas exerts direct pressure on 
































Figure 2. Flange design which confines gas- 
ket helps minimize blowout pressure. 


the inside perimeter of the gasket. If 
this pressure is high enough, it will 
force the gasket out of the joint and 
leaks will occur. 


E. M. SMOLEY, 


Research Physicist 
Armstrong Research and Development Center 


These forces are usually associated 
with relatively high internal pressures. 
Studies at Armstrong Research and 
Development Center show, however, 
that pressures substantially less than 
100 psi can cause leakage 
in some assemblies. (The 
Deflectometer shown in 
figure 3 is one tool used by 
Armstrong research engi- 
neers to measure flange de- 
flection caused by internal 
pressure.) 

Where internal pressures 
are involved, it is especially 
important to consider the 
joint as a unit. The flange 
design, the gasket mate- 
rial, and the temperature 
at the gasket line should all 
be considered in relation to 
each other. 

The obvious first step is 
to be sure that flanges are sufficiently 
rigid to impose the required unit load 
on the gasket. The number of bolts, 
their size, their spacing, and their 
torque values are other factors related 
to flange loading which must be 
considered. 

The second step is the evaluation of 
the gasket material to be used. High 
unit loads dictate the choice of a mate- 
rial that will not extrude or rupture 
under high pressures. This usually 
means a dense cellulose fiber or asbestos 
fiber material. 

Several compositions suitable for 
service under high flange loads are 


available in the Armstrong Accopac line 
of beater-saturated gasket materials. 

Where a compressible material such 
as cork-and-rubber is to be used, a 
flange design which confines the gasket, 


Figure 3. This Armstrong developed Deflectometer meas- 
ures effect of 70 psi internal pressure in this stamped flange. 
Leak-producing deflections of .007” were detected at center 
point between bolts. 


as in figure 2, will also help overcome 
blowout pressure. 

A more complete discussion on the 
effect of internal pressure and other 
problems of gasket design, selection, 
and __ perform- 
ance is included 
in the Arm- 
strong Gasket 
Design Manual. 
Write today for 
your copy of this 
32-page book. 
Address Armstrong Cork Company, 
Industrial Division, 7104 Ithaca Street 
Lancaster, Pennsylvania. 


GASKET 
DESIGN 
MANUAL 


, 


(Aymstrong GASKET MATERIALS | 
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SEEN AND HEARD 


By Lars G. Soderholm, Midwest Editor 


BUSINESS AROUND TOWN 


Chicago has been placed on the list of distressed 
areas because of an unemployment figure of a little 
over seven percent. However, from information I've 
picked up while traveling around this area and 
other parts of the Midwest, economically, things 
have vastly improved over the past few months. 
Most companies seem to be in a better position 
saleswise and most of them also are doing more 
ordering than they have done in the past few 
months. Generally, the profit picture is down from 
what they would like it to be, but they still are very 
much in business. As a final clincher, the automobile 
dealers that used to call every couple of days about 
a month or so ago have calmed down a great deal 
—even though | haven't bought my new car yet. 
They all say their cars are moving much better now 
that spring's here. 


LOOK FOR. 


a rash of new hydrostatic transmissions and for 
hydraulic components larger and more capable 
than anything previously available on the market. 
Everyone seems to have a hydrostatic transmission 
in the development stage at this time and some of 
them are extremely interesting. Also, high-volume, 
high-pressure hydraulic motors with low output 
speeds are in the offing, complete with pumps of 
the necessary capacity to supply them. 


There are many segments of industry that could 
keep a close eye on these new developments. It 
is well known that the cost of a motor and set of 
speed reducers can amount to a large percentage 
of the cost of equipment. Fluid motors, because of 
their small size, can easily be mounted on many 
machines to reduce size, weight, cost and clutter. 
Also, in multiple installations it is sometimes possi- 
ble to use a single power unit to supply a series 
of fluid motors, again at a substantial savings in 
cost. 


Watch for several of these new units this spring 
and summer. 


PLASTICS FOR PRODUCTION 


A few days ago | met a designer in the elec- 
trical equipment field with a long memory. He re- 
ferred to a paragraph in one of my old Seen and 
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Heard columns entitled ‘‘Plastics—Cheap?"’ He said 
plastic components were definitely the road to 
lower-priced electrical components. ‘‘Objections to 
piastic parts,'’ he went on, ‘‘are the result of mis- 
application of materials. The solution is not the 
junking of plastics, but a better educational pro- 
gram for the designers and engineers and a better 
testing and control program for the development 
lab.”’ 


Companies that have had the best luck with 
plastics apparently are the ones that have spent 
the most time in initial research and more time 
with their suppliers. 


ONLY A CODE OF ETHICS? 


| recently talked to a design engineer for a large 
manufacturer of automotive components about en- 
gineering societies and what they offered their 
members. My friend was a little bitter about one 
organization which, as he put it, “gave me a code 
of ethics and expected me to reform my employ- 
er."' Unfortunately, the engineer, upon accepting 
a job in industry, also accepts the ethics of the 
company he works for along with the terms of his 
employment. But again, as my friend said, ‘I'm 
not lazy, | just can't afford my own computer and 
test lab.'’ These are ‘‘tools of the trade" his em- 
ployer now furnishes. 


Most engineers, designers or other engineering 
department personnel aren't interested in fighting 
the company. They would prefer to receive due 
credit for their contributions to the organization 
(both publicly and financially) and let it go at 
that. 


Engineers can't remake industry to suit their 
convenience, but they can gain both in stature 
and in demand when they more fully demonstrate 
their knowledge and ability to understand and 
solve industry's engineering problems in a pro- 
fessional manner. Confidence in the engineer is 
the thing that most of our engineering societies 
could concentrate on teaching to both the general 
public and company management. And a service 
they could render the engineer would be to in- 
struct him in the obligations he is expected to as- 
sume in meriting and retaining this confidence. 


New from Du Pont— 


A synthetic compound that resists abrasion, 
corrosion, oils, solvents, temperature extremes 


There are new opportunities for coated fabrics when 
durable “‘Viton’’* synthetic rubber is combined with 
fabrics of glass, “Armalon’”* TFE-fluorocarbon resin- 
coated glass, ‘‘Dacron’’* polyester fiber, or “‘Teflon’’* 
TFE-fluorocarbon fiber. 

For example, a glass fabric coated with “Viton” and 
laminated to Refrasil fabric (“‘Fairprene’’* 85-002) for 
use as a missile screen, when exposed for 60 seconds to 
5700°F., 114 inches from the surface, shows only slight 
charring of the Refrasil and practically no effect on the 
“Viton” coated glass which forms the alternate side of 
the laminate.“*Viton”’ maintains its elastomeric properties 
despite this heat...can also withstand temperatures as low 
as minus 40°F ., in gauges up to .020”, without cracking. 

An “Armalon” fabric coated on one side with “Viton” 
has proved promising as a tubing for transporting cor- 
rosive gases. These tubes can be heat-sealed on the 
““Armalon” side, with “Viton” on the outside, assuring 
excellent resistance to heat and chemicals as well as low 
permeation loss of the gases. 

Fabrics coated with “Viton” are available for experi- 
mentation, test runs, or full-scale production operations. 
Contact your nearby Du Pont “*Fairprene’’* representa- 
tive for complete information, or send coupon at right 


for literature and information. 
*Du Pont registered trademarks. 


Du Pont industrial Coated Fabrics 


REG. y. s. PaT. OFF. 
BETTER THINGS FOR BETTER LIVING, . . THROUGH CHEMISTRY 


86-007 85-001 





Description: 
Polymer 
Fabric 


“Viton” A 
“Teflon” 


“Viton’’ A 
= 116 Glass 








| 
| 
| 


Properties: 
Gauge O11 
Wot., Oz. ‘Sq. Yd. 15 
Tensile Strength 

Strip, Lbs./Inch,W x F 


Tear Strength 
Trap., Lbs. Wx F em | 


117x90 





Abrasion Resistance 


1 Lb. Edgewear Strokes 





| 


| Burst Strength, Mullens, 


PSI 





L 
| 


Gehman Stiffness 
T10* °F. ' 3° 














o-oo 7] 


*Temperature at which it is 10 times as stiff as at 77° F. 





E. I. du Pont de Nemours & Co. (Inc.) 
Fabrics Sales, Dept. DN-14, Wilmington 98, Delaware. 


Please send literature on fabrics coated with Du Pont 
“Viton” synthetic rubber. 


Name Position 








Company 
Address 
City Zone State 
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Silicone Rubber for Seals, O-Rings and Gaskets 


Silicone rubber can be used for seals, O-rings and 
gaskets wherever operating conditions require the 
following characteristics: 

1. Good retention of elastomeric properties and 
flexibility when exposed to temperatures of 500F 
constantly and up to 600F intermittently. These 
are often measured in terms of hardness, tensile 
strength and elongation. 

2. Flexibility without cracking when exposed to 
temperatures as low as minus 130F. 

3. Good compression set characteristics (resist- 
ance to permanent deformation 
sion at elevated temperatures). 

!. No loss of resiliency or other properties when 


under compres- 








Victor W. Wigotsky, Eastern Editor 


exposed to normally deteriorating effects of weath- 
er, sunlight, corrosive industrial atmospheres or ox- 
idation of storage. 

5. No cracking or checking in ozone atmospheres 
or near corona-producing electrical equipment. 

6. Good dielectric properties which remain rel- 
atively unchanged over the minus 130 to plus 500F 
temperature range. Included in these properties are 
dielectric constant, power factor and_ electric 
strength. 

7. Good immunity to water and humidity. 

8. Little effect on physical and electrical prop- 
erties by a variety of chemicals, oils and fluids. 
Special fluorosilicone compounds are available for 


# 

AIRCRAFT HOT AIR DUCT is made of glass cloth, re- 
inforced with silicone rubber. Flexible connectors are 
made of same material. Ends are sealed with liquid silicone 
rubber. Service range is from minus 120 to plus 600F. 
Unit resists common aircraft fuels and lubricants, has 
low compression set and will not “cold flow” away from 
clamps. 


SILICONE-RUBBER SEAL is shown on one of three duct 
connectors joining hot air lines from icing system. Seals must 
withstand high engine heat and constant pressure from re- 
taining rings. 


4 

TEMPERATURE-RESISTANT SILICONE BELLOWS 
are used to seal dust and moisture out of helicopter mech- 
anisms. Large bellows seals around joy-stick and small 
unit around rotor mechanism. 


resistance to solvents, jet fuels, and rubber-deteri- 
orating oils. 

Silicone rubber has physical characteristics com- 
parable to other elastomers at room temperature 
and retains these characteristics over the minus 130 
to plus 500F temperature range. It is a naturally 
adhesive (non-sticking) material. This often sim- 
plifies installation or removal of parts. 


Types Available 
Extruded Seals: Available in a wide variety of 
sizes and shapes, either hollow or solid center. Spe- 
cial extrusions are available with sponged silicone- 
rubber cores. 


SHAFT AND BEARING LUBRICANTS caused original 
seals to swell and subsequently pull away from shaft. Warp- 
ing made it necessary to install new seals every time units 
were disassembled. Silicone-rubber assemblies are still in such 
excellent condition after 500 hr of operation that they can 
be reassembled with ease. 
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CYLINDER HEAD GASKET GROMMETS made of resilient sili- 
cone-rubber rings are positioned over entrances to coolant passages 
in top of block. Grommets snap into gasket where they remain 
flexible and sure-sealing, despite attack by cooling fluids and engine 


temperatures in 300 to 350F range. 


LIQUID SILICONE RUBBER, which cures at 
room temperature, is used to seal wing leading- 
edge interiors (above), hot air ducting and 
around radome. 





SILICONE RUBBER SELECTOR 
(molded, extruded ond calendered parts) 





TYPICAL PROPERTIES: ¢ 


YOU CAN SPECIFY BY 





Heot 
FOR THESE Tensile Teor Compression} Brittle Stability 


Oil Resi stance 
Vel. increose 


MILITARY 





Molded Seals and Gaskets: Used when dimen- 
sions and cross-section accuracy are critical. In 
many cases, the same molds normally used for rub- 
ber parts can be used for silicone rubber. 

Combination Extruded and Molded: For large 
diameter or extremely long seals. Sections of seal 
are first extruded and then placed in a mold and 
the ends spliced. This technique lowers mold costs 
and speeds production time. 

Fabric Reinforced Seals: Glass and other fabrics 
are extruded or molded into a seal as it is produced 
or are wrapped around the seal after it is com- 
pleted. Silicone-rubber pastes are used to bond fab- 
ric to seal. Fabric increases abrasion and tear re- 
sistance of seal. 

Molded O-Rings: Usually made in same way and 
with same equipment as regular O-rings. Parts re- 
sistant to oils, fuels and solvents are made with spe- 
cial solvent-resistant silicone-rrubber compounds. 

Flat Gaskets: Sheets of solid silicone rubber are 
die-cut or punched. Thickness ranges from 0.005 to 
1.5 inches. 

Fabric-Reinforced Flat Gaskets: Addition of fab- 
ric reinforcement increases tear resistance. Fabric 
can be added to either side, both sides or in center 
of gasket. Extra thick gaskets are built up by using 
several laminations of fabric and rubber. Solvent 
resistant or regular grades of silicone rubber can 
be used. 

Combination Gaskets and Seals: Silicone rubber 


APPLICATIONS Strength Resistance! Set, percent Point Hardness percent MIL -R- 3065 
psi Ib/inch | 22 brs/200F deg F ASTM No. 1 (MIL-STD- 


Change is combined with cork, metal and other inorganic 
7U hes/450F) 70 brs/300 F 417) 


MIL-R-SB47 





90 
1000 


0 -85 
15 —*” 





O-rings, goskets and 
seals in lubricating, 
hydraulic and pnev= 


Lt) -85 
bt -* 


88] se 
88 
Rs| 8s 





8| 88 


matic systems. 
Engine ports. 


15 -85 
12 -* 


33a 
bt 





4 
wa 


1s -85 


=) 


Class Il, 70 duro 





8 -85 
15 -9 


Bs) Blas 





oT 
a 


2 -85 


iCless Ii, 4 duro 





Lowpressure gosketing, 
closures, diaphragns, 


shock mounts, boots, + SOF 


-85 
-85 


+ 


‘ +|s-+ 
wBiulow 


Bs 


iCless |i, 50 duro 





8 | $8/ 4) 88 


bellows, sleeves, bush 
ings, etc. 


a 


-85 


iS) 


in vented 


Class |!, 60 duro 





General uses where 
specific properties of systems 
other classes are not 


85 
100 


a 


-* 
385 


++ 
we 


Class |i, 70 duro 
(Class |/A, 70 duro 





n 


1D 
1238 


-% 


85 


Res 
++ 
we 


Class 1A, 80 duro 
Class 118, 80 duro 





100 
yoo 


Below -12 
Below -1% 


Class tll, 25 duro 
Class Ill, 25 duro 





Airtrame and missile 
ports: bomb boy, 


125 Below -150 


Class |, 4 duro 





75 
200 


Below -150 
Below -1590 


entry end cargo door 
seals, window and 


Class |, 530 duro 
Chess tll, 3 duro 





canopy seals, boots, 
bellows, diaphrogms, 
forming blankets. 


65 
200 


-19 
-1D 


BG (88/8/88 


Class |, 60 duro 
Class I!!, 60 duro 





150 
75 


Below -10 
Below -1%0 


+ 
e+lee oe lwle w 
rulauw!)Sualulow 


(Class |, 70 duro 
Class |, 70 duro 




















$/88/88/88)8)88) 88/88) 8) 88/8) es] sis 


Si S3/ SS 4s) Ss RR SSli aa 


6/86) 88/88/ 8/88 


1% Below -10 


Class Il, 80 duro 








Low-pressure and Compression—Deflection 
wide tolerance seal s. psi to compress 25 pct) 
Cushions, vibration \ 8 = 


mounts. 1s 





[24 hrs/600F 
+D 


Oven and autoclave 





dorr gaskets, hot 
materials handling = D4 eater 
equipment, high- 20 + 

temperature elec — 


+2 





tronic applications. 4 hrs/ 600F 
2 +25 








Coated on glass cloth, 
Hot air ducts and hose. | ~12) to +600F gupeties Ge undian. Excellent 


MIL-H-8796 (ASG) 


MIL-D-26124 (USAF) 








~105 to + 600F 900 4 85 Excellent 


Supported tapes. 





Un supported tapes. -85 to + GOOF 850 XO 85 -85 Excellent 






































2 Upper temperature !imits shown above apply to vented systems only. In sealed systems somewhat lower temperatures appl y. 


Properties shown are typical and not guaranteed minimums. Some variation in properties may be expected due to specific 
product grade and oven cure used. d 


© 22 hours/ 158 F 


© Some silicone rubber compounds ore colored during their manufacture; others are neutral 
in color and may be tinted as desired by rubber fabricators. 
70 hours/ 400 F 
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fillers to make gaskets that meet special require- 
ments. Combining materials makes use of most im- 
portant properties of each. 


Properties 


Various combinations of basic silicone-rubber 
compounds, fillers, catalysts, curing cycles and fab- 
rication techniques can emphasize one or more 
properties to meet particular operating conditions. 

Thermal Stability: Probably the single most im- 
portant property of silicone rubber is its stability 
at temperature extremes. Seals, O-rings and gas- 
kets can be fabricated that will retain rubberlike 
properties over the minus 130 to plus 500F range. 
Special compounds extend low temperature brittle 
point below minus 160F and upper operating limit 
to more than 600F. 

Tensile Strength: Ranges from 500 to 1500 psi 
for unsupported silicone-rubber parts. This de- 
pends upon type of compound, filler, catalyst, cur- 
ing schedule and fabrication technique. Tensile 
strength of fabric-reinforced parts is usually that 
of the fabric. 

Tear Strength: In general, values up to 200 Ib/in 
can be obtained. Tear strength of reinforced parts 
is dependent upon fabric and design. 

Elongation: Non-reinforced silicone-rubber seals, 
O-rings and gaskets have elongation values rang- 


ingup to 800 percent. Elongation values for fabric- 
(Continued on next page) 
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Silicone Rubber... Conf. 





CHEMICAL AND FLUID RESISTANCE 
OF SILICONE RUBBER COMPOUNDS 








All results refer to volume swell at room temperature, unless 
a high temperature is specified. Special compounds may be 
available for specific uses. 


Good = Less than 10 percent swell 
Fair = 10 to 25 percent swell 
Poor = Over 25 percent swell 





a 


SUPER SAFETY 8 = 


Acetic, 5 percent 
Acetic, Concentrated Good 
soc super carrier Enterprise. Hydrochloric, 3 to 10 percent Good 
Hydrochloric, Concentrated Good ~ Fair 
A. W. Super Diamond fioor plate Nitric, 10 percent Good 
Nitric, Concentrated Poor 
keeps footing sure on first nuclear carrier Sulfuric, 10 percent Good 


Safety underfoot on the U.S.S. Enterprise is assured by A.W. Super ee rene ee 
Diamond floor plate. Built by Newport News Shipbuilding and 

Dry Dock Co., the Enterprise is truly a super-ship—the world’s ee ramen ee: 4 oa 
first atom-powered aircraft carrier . . . the largest ship afloat ... with Sodium Hydroxide, 10 percent Good 
the most powerful nuclear plant on land or sea . . . bringing together Seen HR, 2 pereene Good 
the greatest amount of electrical and electronic gear ever assembled Salts 

in such a compact space. And super-safety matched to this super- ws  reoreag a 
ship concept is provided by A.W. Super Diamond underfoot! : 





Bases 








Solvent 
Specify A.W. Super Diamond for your flooring jobs—it lasts for eye 


years . . . is easy to clean and fabricate. Write for Bulletin SD-S1. Carbon Tetrachloride 
Diethyl Ether 
Perclene, Triclene 
Ethyl Alcohol 

Buty! Alcohol 
Methyl Ethyl Ketone 
Gasoline 

JP~4 

Mineral Spirits 
Toluene 

Ethylene Glycol 





Miscellaneous 


Liquid Ammonia 

Freon 12, 114 

Sulfur Dioxide 

Methyl Chloride 

Methylene Chioride 

Water 

Hydrogen Peroxide, 3 percent 
Perspiration, Body Acids 





Oils 
ASTM No. 1 (SAE No. 10) at 350F. 
ASTM No.3 at 300F 
Diester Oils (MIL~7808 Type) 
Room Temperature 
350F. 
Silicate Base Hydraulic Fluid 
Chlorinated Transformer Oil (Askerol) 
Room Temperature 
350F 
Petroleum Base Transformer Oil 
Tricresyle Phosphate 
Castor Oil 


ALAN WOOD STEEL COMPANY OR 
Conshohocken, Pa.- STEEL PRODUCERS WITH THE CUSTOMER IN MIND Silicone Oil — under 30,000 cs 


DISTRICT OFFICES AND REPRESENTATIVES: Philadelphia » New York * Los Angeles +» Boston + Atlanta ‘inter cte ai Bipheny!) 
Cincinnati « Cleveland « Detroit *« Houston «+ Pittsburgh « Richmond « St.Paul « San Francisco « Seattle 300F emperature 
Montreal, Toronto and Vancouver, Canada: A. C. Leslie & Co., Ltd. 
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reinforced parts are governed by the fabric. Bias 
cut fabrics will allow moderate elongation. 
Compression Set: If compression set is high, 
the parts may not be reusable or may fail after 
short operation. Silicone-rubber parts have com 
pression set values ranging from 10 to 70 per- 
cent. Here, as with other properties, the value 
can be controlled by selection of basic rubber 
compound, filler, catalyst, cure schedule and 
fabrication technique. 
Hardness: Available in 
from 20 to 90 durometer. Most frequently used 


hardnesses ranging 
grades are from 50 to 80 durometer. 

Oil and Chemical Resistance: Silicone rubber 
resists attack by most alkalies, diluted acids and 
90 percent hydrogen peroxide. It will, except 
in special compounds, swell in contact with aro- 
matic solvents and silicone oils. It is therefore 
advisable to test silicone-rubber seals, O-rings and 
gaskets under actual operating conditions when 
oils, solvents and chemicals are involved. If pos- 
sible, all testing should be done under dynamic 
rather than static conditions. Frequently, solvent- 
resistant silicone rubber can be used for applica- 
tions involving chemicals and oils that attack 
regular silicone rubber. 

Ozone and Corona Resistance: Relatively un- 
affected by corona or heavy concentrations of 
ozone. Can be used at high altitudes and on 
high-voltage equipment without deterioration. 

Moisture Resistance: Silicone rubber absorbs 
from less than one to four percent water, even 
when totally immersed 70 hr at 212F. This prop- 
erty is of particular importance in seals and 
gaskets that are exposed to the elements. 


RTV Compounds 


Room-temperature vulcanizing silicone rub- 
bers are also available in consistencies from eas- 
ily pourable to stiff paste. They cure to the con- 
sistency of rubber at room temperature after ad- 
dition of a catalyst. An RTV compound is also 
available which does not require a catalyst for 
use and is simply squeezed into place from a 
tube. These compounds suggest use as a seal ma 
terial that can be either molded into desired 
shape, applied with a caulking gun, a spatula or 
even poured. With application of a primer, they 
can be bonded to a surface, yet exhibit excellent 
release properties relative to associated compo- 
nents. These materials possess all the character- 
istics of conventional heat-curing silicone-rubber 


compounds, except that their physical properties ° 


are slightly lower. 


York, 
General Electric Co., Dept., 
and Dow Corning Corp., Midland, Mich 


Data courtesy of Union Carbide Corp., New 


ay 
Waterford, N. Y., 


Silicone Products 
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Ingersoll-Rand solves pumping headaches... 


You tell Ingersoll-Rand the liquid to be 
handled, the flow, temperature, pressure requirements and how 
you want to mount the pump — and I-R will furnish you 


with a unit to meet your exact needs. 


In 100 years of pump manufacture, Ingersoll-Rand has solved 
many problems for machinery builders. For an economical solution 
to your liquid moving problems, call for the pump specialist at your 

nearest I-R branch office — or write direct to our New York head- 
quarters. If we can’t meet your requirements from our many 


standard models, we will engineer a unit just for you. 


over a century of pump progress 


from the leading manufacturer . .« « 


Ing ersoll-Rand 


11 Broadway, New York 4, N. Y. 


Immersion or sidewall 83A9 
units to 714 HP for deliveries 
to 425 gpm, heads to 170 ft. 

OTHER !1-R PUMPS AVAILABLE 


Motorpumps Horizontally split pumps] Cradle Mounted pumps 














Self-priming pumps 
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What’s so uncommon 





about 
this 
timer... 


vC-300 
variable-cam timer 


GT-100 
general-purpose timer 


What’s uncommon about 

these timers? It’s the motor, - 

the heart of any timing de- 

vice, which is common to. 

both. Uncommon because it | 

is uniquely adaptable to 

unusual configurations. The 

VP-III motor offers extra 

reliability, too — with posi- 

tive lubrication, heavy-duty 

gear train, and variable pole 

rotor. In addition to these versatile, reliable motors, other 
features of Lake-City timers merit careful consideration. The 
VC-300 variable-cam, for instance, is the only one made of 
corrosion-resistant aluminum. Less wear. Easier to adjust. 
VC-300 timers are available with up to ten 25-amp. circuits 
... for timing cycles from five seconds to several days. 
Or consider the GT-100 general-purpose timer — a single- 
circuit “work-horse” for anything from signs to systems. 
Speeds from 1/60 to 10 rpm, with 25-amp. DPDT or SPDT 
switch. Lake-City’s VC-100 and VC-200 single-circuit 
variable-cam timers, too, use motors from the VP-III family. 


Isn't there a product you could be improving . . . or a new idea 
you might be developing — right now — with these advanced 
motors or timers? Write for full information. 


LAKE CITY, INC. 


& SUBSIDIARY OF CONTROLS COMPANY 
GRYSTAL LAKE, ILLINOIS 


OF AMERICA 
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MECHANICAL 


Redesigned Outboard-Motor Drive 


Lars G. Soderholm, Midwest Editor 


An outboard-motor lower drive unit has been rede- 
signed for high performance by changing the bear- 
ings and their mountings and by reducing the gear 
ratio. 

In order to obtain high performance, the stand- 
ard outboard-motor lower unit was analyzed to de- 
termine what improvements could be effected to in- 
crease its efficiency. It was decided to redesign the 
unit to reduce the frontal area for less drag. Also the 
stock 16:25 gear ratio was changed to a 17:19 ratio 
to get a higher top speed. A smaller-diameter, high- 
pitch propeller is used. 

To reduce the frontal area, a slimming of the 
lower unit’s housing was necessary. The tapered 
bearing located directly above the bevel gears, as 
well as the bearings at each end of the propeller 
shaft, cause a sizable bulge in the standard lower 
unit. Normally, at lower speeds, this bulge is not 
serious. However, to squeeze the utmost from the 
power unit, it was decided to try to eliminate as 
much as possible of this drag area. 

This was done by moving the thrust bearing on 
the drive shaft into a higher position above the 








water line. A needle bearing is used to insure proper 
alignment of the lower portion of the drive shaft. 
Smaller-diameter bearings also are used at both ends 
of the propeller shaft. 

By moving the thrust bearing to its higher posi- 
tion, the housing split in the new high-performance 
lower unit is much higher than on the standard 
units. In addition, the exhaust snout is widened and 
shaped so that it will not dip so deeply into the 
water for reduced drag. 

Preliminary test work has shown that the new de: 
sign has reduced drag up to 43 percent. This is re- 
flected by a 23 percent increase in speed over that 
with the standard lower unit. The design engineers 
indicate the redesign for high performance is most 
noticeable at high speeds. They suggest that if a 
boat owner’s present boat is not capable of 40 mph 
or better, switching to the new high-performance 
lower unit would not result in the high efficiencies 
for which it was designed. 

The “Sportsman” lower unit was designed by the 
Marine Products Div. of the McCulloch Corp., Min- 
neapolis, Minn. 


Needle 
bearing 


Thrust 
bearing 


Propeller shaft 


Exhaust snout 


PREVIOUS DESIGN 


PREVIOUS LOWER-UNIT DESIGN has thrust bearing 
directly above bevel pinion gear. Needle bearing located 
higher up in housing helps maintain shaft alignment. 
Propeller shaft is held by two tapered bearings. Exhaust 


bearing 
‘ 


snout dips into water quite deeply as shown. Tapered 
bearings, because of their large OD, required substantial 
bulge in lower unit casting. This contributed to high 
frontal drag at top speeds. 
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Reduces Drag, Improves Performance 











or 


Exhaust snout 


Thrust 
bearing 


























Needle 
bearing 





















































Propeller shaft 
bearing 





REDESIGN 





REDESIGNED LOWER UNIT has thrust bearing moved in- 
to higher position on drive shaft. Needle bearing is in posi- 
tion directly above bevel pinion. Tapered roller bearings have 
been replaced by smaller-<diameter ball bearings. Exhaust 
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snout in new design has been flattened and lifted into higher 
position. New-design lower unit uses positive spline-follower 
clutch against detent-type cam and follower shift mechanism 


in standard unit. 


New adjustable 
differential pressure 





switches 


N 
of waret col 


psi differential. 


Working Pressure: to 5000 psi. 


DELTADYNE 


Patent No. 2,942,572 


Accurate: reproducible within 1% of set- 
ting in many ranges 
Small: 3“ x 2” (approx.) 
Light-weight: made of precision- 
machined aluminum and stainless steel 
(other materials available) 
Vibration-resistant: withstands frequen- 
cies up to 2000 cycles/second 
Leak-proof: no mechanical linkages; no 
See Geltndinns moving seals 
at Design Show Performance-proved: related units of 
Booth #960 this type in operation over 4 years in 
critical airborne and industrial installa- 
tions 


This amazing switch, useful for pressure or differential 
pressure, combines advantages and economy not pre- 
viously available in fluid system warning devices. Pres- 
sure may be adjusted in the field on a direct-reading 
dial. At set pressure, switch actuates to sound alarm, 
light bulb, turn motor on or off, or operate valve—in 
place or at remote panel board. Most models are not 
damaged by overpressures up to rated working pressure. 


WRITE FOR LITERATURE 


0.25” to 16” of water column, 250 psi working pressure — BULLETIN E7 
0.125 to 16 psid actuation, 250 psi working pressure —BULLETIN E8 














| 15 to 200 psid actuation, 5000 psi working pressure —BULLETIN E9 


PALL) 


| PALL CORPORATION « GLEN COVE, N. Y. 
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Ram-Actuated Scrolled Sleeves Control 


Ronald W. E. Martin, British Editor 


af 
> 
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Outer spindle 


TRANSFER MACHINE BUILT BY 
BUHR MACHINE TOOL Co., 
ANN ARBOR, MICHIGAN 


Automated | Z 
GIANTS like this oct es age 


REQUIRE STRONG HYDRAULIC 
HEARTS every MINUTE OF 


THEIR WORKING LIFE 


The precisioned flow control of 

RACINE PUMPS assures the split- ; 

second timing and efficiency required Sleeve-actvating roller 

to operate this complex Buhr Transfer 

Machine . . . custom-built for the com- 

pletely automatic machining of 120 auto- 

cylinder heads hourly for a leading auto- | ‘ a ? indi Isl 
motive manufacturer. Compact RACINE LK “4 ; inner-spindie contro! sieeve 
VALVES control feeds and reverse movements i“ ZZ 

on all 323 operations performed by the fC Ze GO 
machine. RACINE 4-wayY sOLENODs help one 

man operate this mechanical giant. Buhr has 
used RACINE PUMPS and Reservoir Units on custom- 
built machines for the automotive industry for 
over 10 years. 








Racine Hydraulics & Machinery, Inc. woe te ecm Si 
. =e 2 we eS wiscons itw 
HYDRAULICS DIVISION 
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Spindle Eccentricity 


A train of gears, operated by two opposite rota 
ting scrolled sleeves, rotates the inner and outet 
members of a work spindle to obtain eccentric 
setting. Embodied in a single-spindle automatic 


machine, the mechanism avoids releasing the 
work-holding collet and reversing the spindle 


when carrying out this setting operation. 
In the new arrangement, the work spindle em 


bodies two separate spindles arranged one inside 


the other. Main outer spindle has an eccentric 
bushing held rigidly in position by pegs. Inner 


spindle is in two parts, secured by a form of flex- 
ible coupling. Front portion has an eccentric bore 


and is itself eccentric to the outer spindle; rear 
part is concentric to the outer spindle. Arrange- 
ment permits inner spindle to rotate freely with 
in the outer spindle. 

Actuating system comprises two scrolled sleeves, 
one inside the other, with gears connecting each 
sleeve to its respective spindle. Two diametrical- 


ly opposed scrolls are cut in the outer sleeve. The 


inner sleeve has two opposite scrolls. 

The scrolls of one sleeve are coupled with those 
of the other by rollers positioned diametrically 
opposite in a sliding collar. Longitudinal move- 
ment of this collar is effected by a ram-actuated 
yoke. This movement revolves sleeves in opposite 
directions by passage of the rollers along scrolls. 
Resultant rotary movement is transmitted to the 
spindle through gear trains. 

The single-spindle automatic was designed by 
B.S.A. Tools, Ltd., Birmingham, England. 


et | 
7 i 
2) 


ECCENTRIC-CONCENTRIC MECHANISM enables work- 
piece to remain clamped while making adjustments. Spin- 
dle does not have to be reversed and attachment does not 


affect spindle speeds or direction of rotation. 
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How To Build An Air Valve 
That Beats Friction and Coil Heat 


ENLARGED SECTION OF PILOT CARTRIDGE 


To Achieve Endurance, 

a Breakthrough in Speed 

Generally, the most unpredictable fac- 
tor in solenoid valve life is the solenoid 
coil itself; and yet, a solenoid can be 
made to last practically forever if the 
coil can be kept from overheating. Coil 
heat is generated by long plunger travel 
and accelerated by erratic drag (fric- 
tion) during that travel. Achieve a 
short, quick, sure plunger stroke and 
the coil will last indefinitely. There- 
fore, the life of a solenoid pilot air 
valve is directly related to speed of 
operation. To achieve operating speed, 
friction in the pilot section and sole- 
noid plunger travel must be reduced to 
a minimum. Solve these problems and 
you get air control reliability that 
seems to have no limit. 


The Call-Outs Tell the. 

Story of Endurance 

To control the major source of coil 
burnout, coil heating, the stroke of the 
solenoid plunger must be reduced to 
a minimum. The short stroke fractions 
the time the coil is energized; heat gen- 
eration drops and response time of the 
valve is stepped up. In the “Mach 2” 
the stroke has been reduced to 3/32 — 
about the thickness of a nickel. Fur- 
thermore, the friction problem must be 
solved, to avoid any unpredictable drag. 
In the “Mach 2” this has been done 
by use of a pilot cartridge enclosing a 
free-moving ball that seats on “‘O”’ 
rings at both ends of the cartridge [see 
above]. The ball moves freely, in- 
dependent of the seals. There is no 
“O” ring drag on the pilot plunger as 


it requires no seals. When there is no 
friction there is no wear. Similarly, the 
main valve seats seal on “O” rings. In 
the sealed position, metal shoulders 
take the shock in such a way that the 
“O” ring seal is merely kissed by the 
main valve seat [see (5) below ]. As 
the rings are only minutely flexed they 
do not fatigue or lose their resilience. 


What about Cycling Speed? 

Short solenoid plunger stroke and 
elimination of friction make extremely 
fast cycling feasible. After exhaustive 
testing in the laboratory and on indus- 
trial applications for over six years the 
“Mach 2” is rated at 1000 cycles per 
minute continuous duty. Cycling speeds 
as high as 2100 have been successfully 
reached for intermittent periods of 


twenty minutes. During a two-hour 
test at a sustained speed of over 1500 
cycles per minute the coil temperature 
stabilized at 7°C below the maximum 
code limit for Class A coils. 


100-Miilion-Cycle Guarantee 

on Solenoid Coils 

The design advances incorporated in 
the CRESCENT® “Mach 2” Air Valve 
are a significant breakthrough in both 
cycling speed and operating dependa- 
bility. Put CRESCENT® “Mach 2’s” 
(%4- to %-inch pipe sizes) on your 
“valve killer” jobs and see how free- 
dom from coil burnout helps to cut 
operating costs. Write for an advance 
copy of the new CRESCENT® “Mach 
2” catalog to Barksdale Valves, 5125 
Alcoa Avenue, Los Angeles 58, Calif. 





(1)EXTREMELY SHORT (3/32) 
SOLENOID STROKE PREVENTS 
OVERHEATING OF COIL 


(2)CONTINUOUS DUTY COIL 
GUARANTEED FOR 100,000,000 
CYCLES 


(3) FREE-MOVING 
PILOT PLUNGER 
AND PILOT BALL 
(NO “O” RING DRAG) 


(4) FAST CYCLING (RATED 
FOR 1000 CYCLES PER 
MIN. CONTINUOUS DUTY 
BECAUSE OF (1) AND (3) 


(5) METAL SHOULDERS STOP MAIN POPPETS 
BEFORE SEALS CAN BE DEFORMED — 
SEALS STAY LIVE AND RETAIN 
SEALING QUALITY 





(6) TO SAVE INSTALLATION 
COST THREADED CONDUIT 
CONNECTION ROTATES 
THRU 360° 


bebdiae 


i 
: i (7)CAPTIVE COVER CLAMPS AND BODY 


SCREWS TO SIMPLIFY SERVICE 


(8) SUB-BASE FOR EASY 
MAINTENANCE — UNSCREW 
FOUR CAPTIVE BOLTS TO 
RELEASE ENTIRE VALVE — 
WITHOUT DISTURBING 
PLUMBING 





Circle 12 on Reader-Service Card for more information 


1961 











IDEAS...MBECHANICAL 


Clock-Calendar Master Cam Adapts Itself to Length of Month 


Simple mechanical and electrical systems combine to form a compact, perpetual clock-calendar 


Celestino O. Lubatti, Italian Editor 





Swivel arm p> interdependent levers 


Contacts 





Hook 
Step-down gearing ea 





To month-day 
display drum 


























Recess 


Mastercam 


Ratchet wheel 
































Switch lever 


Angle lever 


31-day months 


Variable sector 





VARIABLE SECTOR is normally drawn against stop by coil 
spring to provide maximum extension (31-day months). Pins 
on one-year cycle wheel actuate angle lever, reducing exten- 
sion of sector by one step for 30-day months. Four-year cycle 
wheel carries three pins for 28-day months and one staggered 
pin for 29-day leap-year February. These pins force tongue 
pivoted to one-year cycle wheel inward; angle lever swings 
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back sector by three or two angular steps. Stationary pointer 
indicates current setting of master cam. On midnight switch- 
ing of clock unit (not visible), electric impulse energizes 
month-day solenoid. Swivel arm engages hook with next tooth 
of ratchet wheel, allows hook spring contraction and ratchet- 
ing as solenoid is de-energized. Ratchet wheel drives month- 
day display drum and step-down gear train relative to master 


2 aie 


~Month-day solenoid 



































28-day month 


Staggered pin 
(leap year) 


FOUR-YEAR CYCLE WHEEL 








= 


3 








cam and pinwheels. When switch lever falls into master cam 
recess (end of month), flexible fingers close contacts 2 and 
3 performing, respectively, month-name change and quick 
ratcheting of month-day unit. Interdependent levers (only 
partly visible) cause fast reciprocation of month-day solenoid 
and close contact 1 as master cam lifts switch lever again. 
Contact | energizes relay on clock to reopen main contacts. 
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4 rotatable sector varies the month-cycle maste! 
cam of a perpetual calendar to provide corres 
tions with simple, mechanical means. Active sec 
tor extension is retracted automatically by one o1 
more angular steps for all months of less than 31 
days. A switch-lever master cam follower thus 
skips wasted motions to speed reset of day counter 
and indication of next month. 

Very slow pinwheels correct variable sector 
position for 30-, 29-, (leap year) and 28-day 
months. This length-of-month control is ratchet 
driven by a solenoid receiving electric impulses 
on midnights from the mechanically independent 
clock. The clock main shaft drives display drums 
ior hour and minute digits. Cam-actuated ratchet 
mechanisms time various drums and calendat 
switching. 

The calendar clock was designed and is pro 
duced by Solari & Co., SpA, Udine, Italy. 


Minutes 


o>—. Weekday 


ii 





Month-day 
Twist spring Plates 


\ 


Backface 
/ 


Frontface 














Twist spring 2 ee 


THREE SECTIONS for hour, weekday and month-day are 
mechanically independent to permit arrangement in ver- 
tical or horizontal row. Spring-loaded plates in display 
cages form large characters in limited space. Cages are 
vertical for digits and horizontal for weekday and month. 
Digit or word is written on front of one and back of pre- 
ceding plate to avoid idling steps and/or blank surfaces. 
Electric diagram shows connection between clock and 
calendar sections. Main contacts 4 and 5 operate month- 
day and weekday solenoids on midnight. 
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Silent nylon gears drive new 
Sunbeam electric can opener 


Manufacturers are often able to gain more than cost savings through the use of 
custom-molded plastic components. A good example is this new Sunbeam electric can 
opener. To obtain quiet, maintenance-free operation, custom molded nylon gears were 
used instead of metal. For appearance, strength and ease of cleaning, Tyril®, a rigid 
thermoplastic, was used for the housing and base. 


Chicago Molded sales engineers worked closely with Sunbeam designers in the 
selection of Nylatron® GS nylon for the gear train because of its sound-deadening, 
wear-resistant and self-lubricating qualities. Tyril was selected because of its resist- 
ance to acids, soaps, and food stains. Through the combined engineering skills of both 
Sunbeam Corporation and Chicago Molded Products, it was possible to design and 
produce more efficient, less costly components that resulted in a superior, better 
selling end-product. 


Send for new brochure “Design and 
Purchase of Custom Molded Plasties.”’ ‘ 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 B North Kolm: Avenue 
Chicago 51, Illinois 


Please write direct to supplier, mentioning 
Design News 





CORBIN designed 


@ FOR FLUSH MOUNTING 
AND PROTECTION 


@ FOR A LIFETIME OF 
SMOOTH PERFORMANCE 


FOR QUIET BEAUTY 


FOR STRENGTH WHERE 
YOU NEED IT 


SOLID BRONZE 
FINISH AS REQUIRED 

















ON LOCKERS 
CABINETS 
BUSSES and TRUCKS 


ELECTRICAL 
EQUIPMENT 


MACHINERY 





Lockwasher 





Steel bracket 
for attaching. 





Installation of 
CORBIN 

TWO POINT 
FLUSH CATCH 
No. 2505 %4 


Attached by screws 
through sides of cup to 
steel brackets supplied 
by cabinet manufacturer. 





DROP HANDLES 
WIDE SELECTION OF CAMS 


VARIETY OF STYLES 
AND SIZES 


ANTI-VIBRATION 
FEATURE AVAILABLE 


CORBIN CABINET LOCK DIVISION 


THE AMERICAN HARDWARE CORPORATION 
WEW BRITAIN, CONNECTICUT 


SINGLE POINT LOCKING OR USED | WITH RODS 


2 POINT 


3 POINT 


FLUSH 
CATCHES 
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IDEAS...MBECHANICAL 


Combustion Blow-By Pressurizes Engine Crankcase 


Robert L. Candlish, Detroit Editor 


From valve rocker chamber 


CLOSED POSITION 





OPEN POSITION 





FORDING VALVE 


HIGH VACUUM LOW VACUUM 


(=--0 Tag “<= Nines —_ 


=p To intake manifold 


From crankcase _—_ From crankcase os -— To intake manifold 
“patent | FATA ae "ain e ys po 


VENTILATION REGULATING VALVE 








— 








ENGINE CRANKCASE is ventilated Check valve 


positively by means of a-c regulating 
valve controlling flow of blow-by gases 
and ventilating air to intake manifold. 
Ventilating air from clean side of car- 
buretor air filter enters crankcase 
through fording valve, then flows up 
vent tubes to valve rocker chamber. 
Tubing then conducts gas once again 
through fording valve and _ then 
through a-c ventilation-regulating valve 
into intake manifold. Ventilation sys- 
tem also includes fuel pump and dis- 
tributor. Four-cylinder, four-cycle, V- 
type air-cooled~ engine of aluminum 
construction, rated at 55 bhp at 3600 
rpm is used in Marine Corps M-422 
Mighty Mite 4-ton 4 by 4 lightweight 
tactical truck. Engine components are 
completely waterproofed and when 
fitted with snorkel breathing system 
will operate completely submerged. 


7 
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_— ES 


— 














FRONT VIEW 
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| for Stream Fording 


Combustion blow-by past piston rings of military 
vehicle engine is regulated automatically to pres- 
surize the crankcase for leak protection during 
operation submerged in water. Specifications on 
the vehicle concerned (M-422 Lightweight Tac- 
tical Vehicle) require that it be able to ford a 
hard-bottomed stream 60 inches deep. To counter 
this pressure tending to force water into the en- 
gine, the crankcase ventilation system is sealed 
off by means of a fording valve, causing a positive 
pressure to build up in the system. A regulating 
valve is incorporated to maintain this pressure 
between 2.0 to 2.5 psi to adequately balance the 
external water pressure and to prevent any loss 
of power output from over-pressurizing the crank- 
case. 

The crankcase pressure-regulating system is a 
development of American Motors Corp., Special 
Products Div., Detroit, Mich. 


FORDING VALVE is essentially two-position, four-port 
type with spring-loaded ball pressure-regulating valve. In 
open position, flow of ventilating air and blow-by gases 
is unrestricted. In “fording” position, ventilating air and 
regular passage for crankcase gases are shut off. Flow of 
blow-by to carburetor intake is controlled by pressure- 
regulating valve. 
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Only 
Two Bolts- 
Higher 
Pressure 
Rating 
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Taper angie of seal-ring 
lips is slightly less than 
that of mating hubs. Tight 
ening clamp causes seal 
ring lips to deflect, form 
ing seal by spring action 








GRAYLOC® Pipe Connections can be assembled 
in less than 1/3 the time required for a comparable 
flanged assembly — yet GRAYLOC Connections pro- 
vide as much as twice the maximum pressure rating. 


An all steel assembly, GRAYLOC incorporates 
a pressure aided seal that can be quickly and easily 
disconnected — the seal ring is completely re-usable. 
GRAYLOC connections are smaller in size and lighter 
in weight than any other comparably rated connection. 


GRAYLOC Connections are manufactured in 
standard stock sizes from 1” to 30”, with special sizes 
available on request. Highly corrosion resistant metals 
are available on short notice. 


GRAYLOC Pipe Connections can save you assem- 
bly and maintenance time, space and money. Write 
today for specific engineering information and your 
copy of the new GRAYLOC catalog. 


GRAYLOC SALES DIVISION 


DD Col Company 


P, O. BOX 2291 *« 


HOUSTON 1, TEXAS °« Riverside 7-1240 
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ER FOR CONDUCTIVITY 
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...in a compact, low-maintenance conductor system 
for heavy-current industrial applications 


The copper-headed steel conductor 
rails, shown above, of the Ringsdorff 
Carbon Corp., East McKeesport, Pa., 
help provide many economies in con- 


r . 
f 


The heart of the Ringsdorff Current Conductor 
System—the copper-headed steel conductor rail 
and pantograph current collector with a graphite 
carbon shoe. Components, including rail hangers 
and joints, are available in a wide variety of 
sizes, with capacities up to 2000 amps, for either 
a-c or d-c systems. 
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WITH STEEL FOR STRENGTH 


oe ee ee ee ee ee ee ee 


ductor systems for such heavy-current 
users as traveling cranes, ore bridges, 
monorails—using either a-c or d-c. 

The system is simple and compact. 
One basic steel shape provides strength 
and simplifies installation. Over it is 
cold drawn the copper head of ex- 
truded Anaconda ETP Copper-100, in 
the size to meet individual current re- 
quirements. (Copper-headed conduc- 
tor rail, left, 500 amps; right, 1500 
amps.) Less space is needed; installa- 
tion is easier than with aluminum rails. 

Long life and low maintenance. The 
special Ringsdorff carbon graphite used 
in sliding contacts has an affinity to 
copper, putting down a film that lubri- 
cates its passage and protects the rails. 
Wear on the copper head is negligible 
over periods of 20 to 25 years. Only 


maintenance is replacement of carbon 
shoes, having an average life up to 3 
years. Aluminum rails must be pro- 
tected by lubrication or they will wear 
and pit—when out of use for a period 
may develop an insulating oxide film. 

This is another illustration of the 
way the unique properties of copper 
are being utilized in industry to do 
things better—at lower cost. Anaconda 
has teams of specialists available to sit 
down with members of your organiza- 
tion to help select the alloys and forms 
of metal to solve your value analy- 
sis problems. For such technical help, 
see your Anaconda representative, or 
write: Anaconda American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ontario. e147 


ANACONDA 


COPPER 


BRASS BRONZE NICKEL SILVER MILL PRODUCTS 


Anaconda American Brass Company 
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Large Clearance Volume} 


Lars G. Soderholm, Midwest Editor 


A miniature oilless motor-powered compressor 
and vacuum pump uses an abnormally large cleat 
ance between the piston and cylinder head to 
eliminate the necessity for a safety valve. This ar- 
rangement also resulted in low power require- 
ments and permited a smaller electric motor to be 
used. 

Initially designed to simplify the construction 
of the compressor, the large head space was left 
to prevent excessive pressures from building up 
in the cylinder head. Normal clearance would be 
about 0.008 inch. For this application, clearances 
up to 1/14 inch were used. 

In addition to limiting the pressure inside the 
cylinder to about 70 psig, the unit having large 
clearances was also found to have much lower 
power requirements than were expected. A 1/12- 
hp split-phase, induction-type motor was capable 
of providing all the capacity necessary. 

The single-stage, single-cylinder compressor and 
vacuum pump uses a 2-9/32-inch-dia aluminum 
piston having a 0.350-inch stroke. Operating at 
1725 rpm results in an approximate 50 ft per 
minute piston speed. The oilless operation results 
from a carbon-graphite skirt around the piston 
and a carbon-graphite piston ring. 

The miniature compressor is provided in 1.43- 
cfm displacements and the vacuum pump in 1.9- 
cfm displacements. Weight of the unit is 18 Ib. 
All components are standard parts. 

The _ oilless and 
pump is made by the Bell & Gossett Co., Morton 
Grove, III. 


motor compressor vacuum 


V12-hp single-cylinder air compressor 


0.070 inch head clearance 


bee 























POWER REQUIREMENTS plotted against pressure show 
peak reached at about 35 psi followed by drop in power 
needed at higher pressures. It is felt that re-expansion is 
helping to reduce consumption over 35 psi. 
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MODEL LV 


Vacuum pump performance 
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Vacuum — inches of Hg 


VACUUM-PUMP MODEL uses same components as com- 


pressor, and has same large head clearance. 


0.0714 inch 
0.008 inch 


Large clearance unit 


Normal unit 
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WHAT'S NEWS IN RUBBER 





In design after design...the big switch is to BUTYL! 


Automotive engineers have discovered 
that Enjay Butyl rubber is one of the 
best ways to improve car performance. 
Now all U.S. cars contain parts made 
from Enjay Butyl... parts such as 
weatherstripping, body mounts, en- 
gine mounts, radiator hose, acceler- 
ator pedals, and many more. Engineers 
specify Enjay Butyl rubber because... 


*Butyl resists weathering 
*Butyl deadens noise and 
vibration 
*Butyl absorbs shock 
*Butyl beats the heat 
*Butyl resists tear, flex 
and abrasion 
Enjay is always ready to help manu- 
facturers build the extra performance 
of Butyl into their cars. For more 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


information, contact Enjay’s 
Detroit Area Office, 17360 West 
Eight Mile Road, Southfield, Mich. 
Phone KEnwood 2-7113. 
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Is your secretary better equipped than 











your engineers or draftsmen? 


She deserves the best, bless her, and often 
gets it—but your skilled draftsmen, too, 
need today’s tools to cope with 

today’s demands. 





Hamilton Unit System Files 
Provide full protection, accessibility, and 
classification for ali materials to be filed. 
Occupy minimum floor space. 


> 


Put draftsmen in a “position” to do better, faster work! 


Bruning’s all-new Neoglide drafters literally help draftsmen 
straighten up and do faster, better work.* They provide 
complete maneuverability on any board at any angle without 
adjustment! Reinforced U-beam construction assures rigidity, 
strength, and accuracy. Resistance-free movement of vertical 
beam and hidden counterweight provide fast “floating” action. 
Touch-control protractor head gives automatic, pinpoint 
angle selection. 

*Study of 300 draftsmen showed 35% savings in drawing 
time—1/5 the backaches— on vertical or near vertical boards. 


Hamilton L-Contour Table 
Prestige-assured, individualized work area 
providing complete board adjustment plus 
extra storage and reference area. 


Your draftsmen, your productivity, deserve 
new Hamilton space-and-time-saving 
equipment —from Bruning 


Even your most efficient and productive men turn 
out better work with high-quality, professionally 
designed drafting equipment. They will ac- 
complish more, make fewer errors and be far 
less fatigued when they work with Hamilton 
professional equipment. Basic Hamilton design 
gives your engineers or draftsmen newcapacity for 
increased efficiency and improved morale. Our 
designers will help plan your individual needs. 


HAMILTON DELUXE AUTO-SHIFT TABLE This 
unit combines modern styling with advanced features 
to create top efficiency. It greatly reduces fatigue, helps 
your men achieve the highest quality in draftsmanship 
and maximum production. Fully seasoned drawing 
surface is adjustable to individual height and slope 
requirements, providing complete board accessibility 
that reduces -errors. Fast, simple adjustments. Un- 
usually durable and handsome in appearance. 


Hamilton CL 100 Drafting Table 
Conserves dollars, yet rugged canted-leg 
design provides modern styling and 
convenience with long-term durability. 





(BRUNING ) 





CHARLES BRUNING CO., INC. 
1800 CENTRAL RD., MT. PROSPECT, ILLINOIS 
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H-Section Increases 


Volrath Holmboe, Correspondent in Sweden 


By using an H-like section rather than a circular 
one, resistance against bending in a strain-gage 
load unit is increased several times. This feature 
is particularly valuable when weighing long sta- 
tionary tanks where expansion or contraction re- 
sulting from temperature changes may set up lat- 
eral forces in the load unit. 

The H-like section is formed by milling four 
longitudinal grooves along part of a thick cylin- 
der. Grooves are displaced 90 deg and reduce orig- 
inal cross-section by 75 percent. Two or four 
strain gages are located on each side of the web 
where the effect of bending is smallest. Any re- 
maining effect is normally taken care of by the 
bridge connection of the gages. The thin web 
keeps gages close together to minimize tempera- 
ture differences and related undesirables. 
different with capacities 
ranging from 0.75 to 96 tons, the load unit was 
designed by AB Max Sievert, Stockholm, Sweden. 


Available in sizes 


Tare 
weight 





Balancing and 
temperature 
compensation 














9 3] 3 ° 


CIRCUIT DIAGRAM shows four-pole bridge connection 
of strain gages. Different colors are used for identification. 
Green line carries all calibration resistance for balancing 
and temperature compensation. Temperature compensa- 
tion is obtained by using materials with thermal proper- 
ties opposite to those of strain gages. Adjustable resistance 
in red line located in separate unit takes care of tare 


weight. 
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Bending Resistance 


SPECIAL FRAME 














Horizontal beam 
Load unit 


Load application point 
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BALL NUT 


Rou! SEAUNG SCREW FOR 
\ RESET CAM RESET MECHANISM 
i 











FLYWHEEL m \ _ _ RESET ROD 
ASSEMBLY GEAR 7] } 




















ACCELERATION 
FORCE 











pa DISTANCE SWITCH DECK 


























CONTACT Cam- SWITCH ACTUATOR 











Equivalent cross-sectional area 


CYLINDRICAL ENDS of H-sectioned portion with heavi- 
ly compressed O-rings keep load unit water-tight. Further 
resistance against corrosion is obtained by using chromi- 
um or cadmium-plated steel in all parts. Load applica- 
tion point consists of soft iron in order to permit some 
setting with time. 
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Courtesy Integrated Dynamics Div., 
Globe Industries, Inc. 


WRITE FOR OUR NEW 
DATA BOOK OR SEE 
SWEETS DESIGN FILE 





the Bird’s on the wing 


SAGINAW °/» SCREW HELPS INTEGRATE 
TIME AND DISTANCE FROM 2 TO SO G’s 


Saginaw Ball Bearing Screws are highly efficient 
whether they are driving or being driven. A 
unique example is the way Integrated Dynamics 
Division, Globe Industries, Inc., Albuquerque, 
New Mexico, uses a b/b Screw. 


First, the design problem: Develop a time-delay 
switching device which integrates the time 
function with missile’s linear travel. The pur- 
pose is to safely arm the warhead. A strict 
“minimum G—time” system may arm a slow bird 
too soon for adequate protection of our own 
forces . . . and a fast missile may arrive before 
the warhead is fused. 


Integrated Dynamics developed and builds 
the mechanical distance switch shown in the 
functional drawing to the left. The high-efficiency 
Saginaw b/b Screw is used to convert linear 
acceleration force into torque. Essentially pro- 
portional to the G-force, the torque of the b/b 
Screw is used to drive the flywheel mass. Fly- 
wheel energy, in turn, is used to actuate the 
arming switch through a cam. 


The time required by the ball nut of the Saginaw 
b/b Screw to travel the length of the screw is 
also almost directly proportional to applied G- 
force. Thus, missile travel in distance is effect- 
ively integrated into a time delay which arms 
the warhead within a + 5% of the desired dis- 
tance on accelerations between 2 and 50 G’s. 


The Saginaw b/b Screw runs dry — without 
lubricants — in this application. Using the same 
b/b Screw, the switch gives repeatable distance 
accuracy of one percent. The screw is ground 
and electropolished to a surface finish of less 
than 5 microinches. The balls used are only one 
millimeter in diameter. 


Whatever your actuation problem, chances are 
you can use a Saginaw b/b Screw to do 
the job efficiently. Why not write Saginaw b/b 
Screw and Spline Operation, Saginaw Steering 
Gear Division, General Motors Corporation, 
Saginaw, Michigan. 
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REUSABLE 
COUPLINGS 
Se WRENCH gl 1 i tials 


— 
A QUICK, SURE, LEAKPROOF CONNECTION 


Engineers Gnd operators rely on 
these easily applied, streamlined 
Anchor Clamp-Type Couplings for 
fast, emergency repair and field 
service, as well as original equip- 
ment application. 

Designed to accommodate nor- 
mal variations in hose, they can 
be applied in the field with no 
tools other than a pair of avto- 
motive-type wrenches, and once 
applied, provide a sure, safe, 


leakproof connection that will re- 
main intact up to the burst point 
of 2 and 3-wire braid hose. 


Anchor Clamp-Type Reusable 
Couplings are supplied in high, 
medium.or low pressure styles, for 
3-Wire, 2 Heavy Wire, 2-Wire, 
1-Wire, and Hi-Burst 2-Rayon 
Braid Hose, as well as Spiral Wire 
Suction Hose. 


Write for Catalog No. 303 


IDEA MART 


DESIGN NEWS 


AVAILABLE 


Universal Shaft 


Applications requiring a seal of this type 
might include a shaft mounted at an 
angle, accompanied by a wobble motion 
or misalignment. It is not recommended 
for fast speeds. The device may suggest 
movements that could not be used with 
other type seals. 

An O-ring is mounted in the outer 
ring to form a seal for the inner bearing 
race. Although another arrangement is 
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ideas described in this department are in various 
stages of development and may be at any point from 
“initial concept’ to ‘“‘patented”’. 
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_ “The Anchor representative is a qualified specialist. 


says: Consult him on your hydraulic plumbing problems.” 


314 North Fourth St., 


Branch Plants: Dallas, Texas; 
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News: Knobs 


AVAILABLE WITH OR WITHOUT SKIRTS 


Libertyville, ill. 
Plymouth, Mich. 





Meet 
MIL-P-14 
Specs 


Molded of thermosetting phenolic or urea materials. 
Available in 4 standard sizes with nickel plated brass 
inserts for 4” or %” diameter shafts. Aluminum deco- 
rative inserts or skirts, etched and filled as desired .. . 
various anodized finishes, plain or radially spun. Write 
for new catalog illustrating Rogan’s complete line of 
stock molded knobs. 


ROGAN BROTHERS, Inc. 
8005 N. MONTICELLO e SKOKIE, ILL. 
Specializing In Stock Molded Knobs Since 1939 
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shown, the USR model is preferred be- USR MODEL UDS MODEL 


cause it allows greater angular and wob- 








ble motion. B S D 


I have used this seal on the automatic MODELNO. BORE OUTSIDE DIA! BALL WIDTH | RACE WIDTH 


CHAMFER 
drain valve for a commercial dishwasher 
Wish to sell or license. Write IM 501, UDS 
Idea Mart, Desicn News, 3375 S. Ban- 


nock, Englewood, Colo. USR 
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0.9375 0.375 0.276 


——— 


0.3125 























0.020 





GRANT “SELF-ALIGNING” SLIDES 
SAVED ONE MANUFACTURER 


fe} 


PRR OR OTERO RARER EET 
HAR ARARRRRERER ARERR 
40 MAN HOURS OF SHIM-TIME! 


NOW, you can stop using shims. Time and labor saving Self- Aligning 
slides compensate for cabinet or chassis construction inaccuracies by 
an exclusive “built-in” design feature which results in slide action of 
the same efficient degree as within ordinary, wholly square chassis. All 
Grant Self-Aligning slides meet military specifications for material and 
finish. Load ratings on Grant Self-Aligning slides are the same as those 
for regular Grant slides. 


Grant Self-Aligning slides are manufactured under U.S. Pat. No. 2,370,861. 
We'll be pleased to send you additional data on request. 


GRANT INDUSTRIAL SLIDES 


Grant Pulley & Hardware Corporation 


Eastern Division/19 High Street, West Nyack, N. Y. 
Western Division/944 Long Beach Ave., Los Angeles 21, Calif. 
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AVAILABLE 


CIRCLE SEAL 
GAUGE 


Quick Pipe Repair Seal 


\ two-part stationary clamp is placed over the break and on the pipe. The clamp is then tightened and forced against 


securely tightened. The two halves of a movable clamp are the gland by hand. Pressure screws in the stationary clamp 
are then turned in to apply pressure to the movable clamp. 

Both stationary 
plastic. Write IM 502, Idea Mart, Desicn News, 3375 S. Ban 


nock, Englewood, Colo 


then placed over the stationary clamp and partially tight 


ened, allowing the movable clamp to slide. The movable and movable clamps may be made of 





clamp is pushed back against the stationary clamp and a 


gland inserted between the clamp and an elbow or coupling 


SERIES A safety shield for gauges and 
1100 personnel, the Circle Seal Gauge 
Protector is designed for pneu- 
matic or other gas systems as 
well as liquid service. Use of 
contact rather than sliding seals 
overcomes 0-Ring breakaway fric- 
tion problems associated with 
piston type units. Automatic cut- 
out when system pressure 
exceeds gauge limit... auto- 
matic cut-in when system pres- 
sure returns to normal maximum. 
In gas systems, surge or shock 
waves will-close valve momen- 


Stationary clamp 


PREVENTS 


oat 
NYY, : COSTLY DAMAGE 
t me / . «ee AUTOMATIC 


SKS 
GAUGE CUT-007 
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VIEW A-A 


Pressure screw 


Dust-Free 
PRECISION DIFFERENTIALS 


by Arch 
Boost Servo Performance 


In today’s highly sensitive servo systems, optimum performance of 
precision differentials depends upon many factors. Each phase, 
from design to manufacture and assembly, must be critically con- 
trolled with special emphasis on dust and temperature control. 
At Arch Instrument, all assembly, testing, calibration and packa- 
ging of precision differentials is performed in a new and specially 
built dust-free and temperature controlled ‘‘white room’’ to assure 
you tolerances and performance far beyond the ordinary. In ad- 
dition, the Arch line - consisting of ten models from 1/16” to 
5/16” - offers greater design flexibility with interchangeable end 
gears and modifications of backlash and breakaway torque to cus- 
tomer specifications. To learn more about Arch’s ability with 
precision differentials, write or phone for further information, 


Arch INSTRUMENT COMPANY, INC. 
101 HOLMES STREET, NO. QUINCY 71, MASSACHUSETTS 


DESIGN LAYOUT FOLDER 


Available to engineers, designers and 
purchasing agents. Contains differ- 
ential tracings for use as an under- 
lay in design layout work. 


i 


SEE US AT THE 1961 DESIGN 
ENGINEERING SHOW — BOOTH 1011 


From 15 to 2400 psi... 
—100° to 500°F. Wide range 
of cut-out pressure settings. 
Available in brass or 303 
stainless. 





Military Service 


2181 East Foothill Bivd., Pasadena, Calif 





JAMES, POND & CLARK, INC. 
Industrial Service: 


CIRCLE SEAL PRODUCTS CO., INC. 











DESIGN NEWS—APRIL 





Hollow Shaft Ya 


-880 Circle 3/16’' Hollow Shaft 3/16'' Differential 




















1/4’ Differential 5/16’ Differential 


¥2 


ACTUAL 
SIZE 


SERIES 
9500 


ABSOLUTELY 
LEAKPROOF 
vee EFFORTLESS 
CONTROL 


Positive sealing from high 
vacuum to 2000 psi. Male 
or female connections in 
4%,” or 14” sizes. Brass or 
303 stainless. 


tarily to reduce shock to gauge 
elements. Where gauges are cas- 
caded, Gauge Protector automati- 
cally cuts out lower pressure 
gauges ...cuts them in as sys- 
tem pressure falls. 





CIRCLE 


® 


CIRCLE SEAL 
MINIATURE 
PLUG VALVE 





Miniaturized at no sacrifice in 
quality, the Circle Seal 9500 
Series is ideal for application in 
instrumentation, inert gas test 
stands, hydraulic clamps, jacks, 
etc. The convenient “T” handle 
with 90° actuation provides 
effortless opening and closing. 
The handle is color coded for 
various gases and liquid service 
requirements. The visual indica- 
tion provided by the “T” handle 
can be used as a metering device 
by turning the handle various 
degrees from full-on to full-off. 
“0” -Ring seals virtually eliminate 
wear. When required, simple re- 
pair is effected by replacing 
three “O’’-Rings without remov- 
ing valve from the line. 








Military Service 








JAMES, POND & CLARK, INC. 


Industrial Service: 


CIRCLE SEAL PRODUCTS CO., INC. 
2181 East Foothill Bivd., Pasadena, Calif. 


CIRCLE 


® 
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NEED AN OIL-FREE AIR SUPPLY? 


Select from 3 types, 10 sizes 


GAST OIL-LESS AIR PUMPS 


You gain five advantages when 
you specify Gast Oil-less Air 


Compressors or Vacuum Pumps. 


1. Absolutely oil-free air delivery. 
No hot oil mist or odor can con- 
taminate air flow. 


. No lubrication required. This 
eliminates problems for both man- 
ufacturer and user. 


. Lubrication costs for both time 
and lubricants are eliminated. 


. You have greater freedom in lo- 
cating the pump, as easy access 
for oiling isn’t a factor. 


. Oil-less design adds a sales fea- 
ture to your product! 


How is this possible? Rotary 
design has carbon vanes that 
lubricate themselves. Ball bear- 
ings are grease-sealed for life 
and located outside the pump- 
ing chamber. Simple construc- 
tion assures long, trouble-free 
dependability. 


Ten sizes; capacities from .35 
up to 24 c.f.m. running open. 
For medium duty to 10 p.s.i.g. 

ressure or 20” Hg vacuum. 

or use on instruments, med- 
ical and laboratory equipment, 
food packaging and paper- 
handling machines, Gast Oil- 
less Air Pumps have much 
to offer. 


vw wide range of lubricated models also available. 


Miniature 
modeis, .35 
to 1 c.f.m 


Direct coupling 
drive, to 5.9 c.f.m. 


integrai-motor 
types to 1.1 c.f.m 


V-belt drives, 
up to 24 c.f.m. 


WRITE TODAY FOR OJL-LESS BULLETINS — 
if possible, specify <.f.m. range that interests you. 





Air Motors * Vacuum Pumps * Compressors 


[A OT manuracturinc CORP. 





. BOX 117-G, BeNTON HARBOR, MICHIGAN 
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PATENTS 


Damping System 


Albert 


ciete Nationale des Chemins de Fer Francais, Paris, France 


French Patent. 1,243,004; Lenoir, assigned to So 


This damping system is designed for railway 
cars, but can be adapted to other situations. The 
bogie frame is connected by means of the main 
springs with the crossbeam which carries the cai 
frame. This beam also carries a friction plate 
This 
which bears on a vertical friction surface 


capable of small horizontal movement. 


plate, 
carried by the bogie frame, is connected to a 
fixed point on the frame by a second spring. 


When the main spring is deflected under load, 





u- Bogie frame 





SL. 
rt, 








i tiie plate 
ad 2 Friction spring 





Friction surface 


een 








Main spring 





Fig. 1 
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Crossbeam 























the friction spring’s length is increased by the 


geometry of the system and the friction force 
increases to provide a progressively increasing 
damping force. 

An alternate arrangement of the connection of 
the friction plate with the bogie frame is shown 
in Fig. 2. The rod increases the 
force which applies the friction plate because 


arrangement 


the friction spring’s tension must now be coun- 
terbalanced by two rod tensions almost perpen- 
dicular to the spring axis. 


DUMONT self-aligning 
swivel fittings automatically 
compensate for any 
misalignment up to 14°. 


Every DUMONT self-aligning 
swivel has a 360° rotation 
with a comparatively low 
torque rating. 


DUMONT self-aligning units 
are available with several 
different configurations (any 
angle) and fitting ends to 
assure their flexibility 

and usefulness. 


DUMONT’S pressure balanced 

plane swivel, with its 360° 

rotation, develops less 

resistance to rotation, than 

any other known rotary connection. 


© PATENTS APPLIED FoR 


For complete information and specifications write or phone: 
DEPARTMENT D 1, 1401 FREEMAN, LONG BEACH, CALIFORNIA 
PHONE: SPruce 5-1131 * GEneva 3-4931 
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“L” SERIES 


A HIGH QUALITY 
LINE OF MALLEABLE 
HOUSED BEARING UNITS 
AND BEARINGS AT A COST 
THAT IS WARRANTED ON 
YOUR MACHINE ! 


ne 


wt 
“cor? “err ov put 


LF 3-BOLT 
FLANGE UNIT 


Available in pillow blocks and 
two or three bolt flange units 
for flush or recessed mounting. 
All units in the “ 

“L' Series avail- 

able with the new 

SEALMASTER con- 

tact type seal. 


LP PILLOW BLOCK 
LFT FLANGE UNIT 
LF FLANGE UNIT 


WRITE FOR 
BULLETIN 359 


Valve | — * 
BERRY /DOWTY 
French Patent 1,243,230; Roger Delecourt, Chantilly, 


France 


This very simple valve design allows unobstruct- 
ed fluid flow in the open position. A tube is 
provided at one end with a spherical portion and 
at the other end with a cylindrical portion. The 
tube pivots inside the valve body on a point neat 
the spherical end. A plate is used to close the 
valve housing. Rings are provided on both cylin- 
drical and spherical portions of the casing and 
tube to control leakage. 


Fastener for Soft Materials 


French Patent 1,243,448; 


France 

A steel ball placed in a blind hole in a soft o1 
medium-hard material such as wood, and a nail 
with an internally tapered hole form this effi- 
cient fastening system. The ball, which is ap- 
proximately the same diameter as the hole, sinks 
into the material. This displacement is accounted 
for by the length of the nail. The ball forces 
the end of the nail to expand in the hole and 
create a strong bond. 





Societe Gobin-Daude, Paris, 


OF iT muiliiielsmes cect 
ab darel ent 
salst-t-lUle-lelic@ acts la 


Performance 
guaranteed 


at 230 


Pressures to 3,000 PSI 


OTT deli ic-migeli Mmmm ce 
85 GPM 


Speeds to 6,000 RPM 


The Berry/Dowty line of hy- 
draulic gear pumps has been 
subjected to exhaustive endur- 
ance tests. A Model GPA3/170 
(rated output 24.5 GPM at 1800 
RPM and 2000 PSI) was put 
through a one million cycle 
0-2000 PSI test, with the final 
200,000 cycles at 230° F. There 
was no measurable wear as a 
result of this test. In this and 
other tests, volumetric and 
mechanical efficiency has in- 
creased slightly from beginning 
to end of test, a result of the 
self-compensating design. 


Performance and warranty 
are unaffected by system 
temperatures of 230° F. 
provided minimum operat- 
ing oil viscosity is 50 
SSU. Volumetric efficien- 
cies of 95° at 2000 PSI 
are normal under these 
conditions. 


Value analysis (price, perform- 
ance and reliability) proves the 
economy of Berry/Dowty Hy- 
draulic Gear Pumps. Wire or 
phone today (Corinth, Miss., 
ATlantic 6-5541, Dept. K) for 
test units for evaluation on your 
equipment. 





SEALMMASTER. 4 


MAIL FOR NEW GEAR PUMP CATALOG 





Berry Hydraulics Corinth 1, Miss. 








SEALMASTER BEARINGS 
A DIVISION OF 
STEPHENS-ADAMSON MFG. CO. 
29 RIDGEWAY ° AURORA, ILL. 
PLANTS LOCATED IN: LOS ANGELES, CALIF. 
CLARKSDALE, MISS. © BELLEVILLE, ONTARIO 


HYDRAULICS gn 2 


A DIVISION OF OLIVER TYRONE CORPORATION Address 


| eles - 


*Dowty is the 
Limited, England 
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You can put 


% TON 


on this slide 


New Heavy-Duty Slide from 


Chassis-Trak 


Now you can rack-mount your 
heaviest electronic gear, yet keep it 
readily accessible for checking and 
servicing. A new heavy-duty Circu- 
lating Ball Slide, developed by 
Chassis-Trak, will easily support 
equipment in the 1000 lb. range, 
even under extreme shock and vi- 
bration conditions. Secret of the 
slide’s strength is its Circulating 
Ball design (see phantom view 
above). Weight is distributed 
evenly over the balls which rotate 
in the direction of the pull, resulting 
in easy sliding action. 


The new Circulating Ball Slide is 
permanently dry-lubricated with 
Poxylube 75, a bonded molybdenum 
disulfide film which assures smooth 
operation for the life of the slide. 
Easily assembled with standard 
hardware, the slide is available in 
lengths from 16” to 24” in two-inch 
increments and in lengths up to 60” 
in six-inch increments. Each track is 
only 1%” wide and 3” high, requir- 
ing much less chassis space than 
other slides in this heavy-duty range. 

Get full details on the new CB 
Slide today. 


for further information contact: 


525 South Webster Ave., Indianapolis, Indiana 
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PATENTS 


Fluid Motor 


U. S. Patent 2,969,776; William C. Riester, assignor to 
Trico Products Corp., Buffalo, N. Y. 


This vacuum-operated motor consists of a circu- 
lar base with integral opposed cylindrical side 
walls. The base, which may be cast of metal o1 
rigid plastic, thus forms two opposed dished sur- 
faces with flanges. The base is provided with a 
central hole through which a shaft extends. An 
O-ring forms the seal. 

Flexible diaphragms placed over each side 
form two chambers. The diaphragms are formed 
with beads to mate with the base flanges. Springs 


Control 











Diophragms 











Vacuum tank 


are inserted in each chamber, with the lower end 
of each spring positioned on a projection and 
the upper end of each spring bearing against a 
dished washer. The shaft extends through one 
of the diaphragms. 

To move the shaft downward, a control valve 
is positioned as shown in the illustration. This 
permits communication of vacuum between tank 
and upper chamber. Evacuation of chamber re- 
sults in downward movement of the diaphragm 
against the spring force and in downward move- 
ment of the shaft. The lower chamber is vented 
at the same time. 

To move the shaft upward, the valve is turned 
so that vacuum is communicated between tank 
and lower chamber. Upward movement of the 
diaphragm results. 
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The X That Solves 


BOTHERSOME 
COST AND DESIGN 
PROBLEMS 


The economy, lightness, uniformity 
and availability of paper has long been 
known. But as the X factor in today’s 
cost and design problems, specialty 
papers open up possibilities hitherto 
undreamed. 


Back in 1940 — after 132 years in 
the paper business—Knowlton Brothers 
developed a paper now used in nearly 
every nomnalle, airplane and labora- 
tory. That’s when we decided to make 
special papers for special uses. 


We’re Doing It. 


In our research laboratory, equipped 
with everything from nucleonic and 
radioactive monitors to a 20-inch web 
Fourdrinier paper machine, top- 
ranking chemists, physicists and paper 
specialists are turning out unusual 
papers that are finding unusual uses in 
modern industry and me 


We still turn out production runs, 
but only of specialty papers requirin 
extremely close dimensional, pe 
or physical limits and uniformity. Our 
major interest is the creation or re- 
combination of physical, chemical, 
electrical, molecular, reticular and com- 
parable properties that will enable new 
papers to serve new and wider uses. 


Do You Have Such a Use? 


Write for our free booklet 
| “Creative imagination in Tech- 
| nical Papers.”’ Or tell us 

what you want paper to do. 

if it sounds reasonably attain- 
| able, a sales engineer will coll. 


tis |p 
ae now Fide 
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Dept. 24, WATERTOWN, N. Y. 
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The following list compiled from re- 


cent issues of the Patent Gazette 
gives you increased coverage of new 
patents whose details may be useful 
to product and machine designers. 
Copies may be obtained from the 
U. S$. Commissioner of Patents, Wash- 








ington, D. C. The price is 25¢ each. 


SELECTIVE DUAL 

POWER TAKE-OFF 

U S Patent 2,975,643; Henry A. Ferguson, 
assignor to Deere & Co., Moline, Ill 


GEARLESS TRANSMISSION 
U § Patent 2,975,645; Devereaux A 
Durrett 111, Montgomery, Ala. 


BALL SCREW ASSEMBLY WITH 
INTERNAL BALL RETURN 

U S Patent 2,975,649; Verle V. Propst, as 
signor to Beaver Precision Products, Inc., 


Clawson, Mich. 


VARIABLE CAM-DRIVEN PUMP 
U § Patent 2,975,719; Samuel Kaufman, 


Jacksonville, Fla. 


SERVO ACTUATOR 

U § Patent 2,975,767; William H. Liggett 
and James B. Gudikunst, assignors to 
Hughes Aircraft Co., Culver City, Calif 


COMBINATION PIPE COUPLING 
AND AUTOMATIC DRAIN VALVE 

U S Patent 2,975,799; Robert E. Stilwell, 
assignor to Food Machinery & Chemical 
Corp., San Jose, Calif. 


AUTOMATIC CLUTCH DEVICE 
U S Patent 2,975,875; Johann Edelblut, 


Frankfurt am Main, Germany. 


FUEL METERING AND 

PUMPING DEVICE 

U S Patent 2,975,941; Alton G. DeClaire, 
Jr., assignor to Holley Carburetor Co., 
Van Dyke, Mich 


THERMOSTATIC CONTROL 
DEVICES 

U § Patent 2,975,974; Wilbur F. Jackson 
and John W. Wright, assignors to Rob- 
ertshaw-Fulton Controls Co., Richmond, 


Va. 


COUPLING ADAPTER 
U S§ Patent 2,976,063; Walter F. Kuhl- 


man, Norwalk, Ohio. 


COMPRESSION-TYPE 
HIGH-TEMPERATURE SEAL 

U § Patent 2,976,066; Arthur J. Antonia 
des and Edward J. Bigelow, assignors to 


North American Aviation, Inc. 
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TENSION 
CONTROL 














The Vickers Magneclutch sets new performance 
standards for delicate torque control 


Hair’s-breadth accuracy of tension control often 
determines manufacturing success or failure. As gossamer 
yarns and ultra-thin paper and foil spin about on 
high-speed winding reels or bobbins, variations in tension 
can easily result in breakage, snarling, out of 

registry, costly down-time. 


The Vickers Magneclutch meets this need with precise, 


delicate tension control—yet possesses a ruggedness that 
keeps it on the job under the most demanding conditions. 
Pinpoint control is maintained through the entire torque 
transmission range, from zero to full speed. Starts and 
stops, acceleration and deceleration are smooth, without 
grab or chatter. Available from 11 o0z.-in. to 600 lb.-ft. 
For complete story, contact the Vickers field engineer 
in your area, or write for Bulletin Series 6000. «ra so00-e 


VICKERS INCORPORATED 


Division of Sperry Rand Corporation 


ELECTRIC PRODUCTS DIVISION 


1839 LOCUST STREET * SAINT LOUIS 3, MISSOURI 


It is! This heavy 
duty switch handle 
was formed by 
Titchener from %” 
coiled steel wire. 


Here’s the other end 
of the scale, a small 
lamp guard made 

of .047” round steel 
wire. Electric-welded 


FULL SIZE 


construction — two 
q rings and two legs. 





FULL SIZE 


Our facilities for automatically forming wire com- 
ponents and welding wire assemblies can solve 
problems, save money. All sizes of wire from %” to 
.047"— many metals, finishes, too. Engineering con- 
sultation is available for the asking. 


design 
handbook 


Write for your copy today! 


«litchener 


AND COMPANY 
64 CLINTON STREET, BINGHAMTON, NEW YORK 
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ELECTRICAL 


Electrostatic Charge in Gas Vortex Measures Dust Content 


R. F. Stengel, German Editor 


Heating unit 


Insulation 
A 


"Steatite” test wall 


Deflection 
cone 


CROSS-SECTION shows in-line flow connections with bores 
leading to annular chamber. Pressure taps for manometer 
permit direct reading of flow rate after calibration. Gas 
flows past deflection cone into ring chamber, from which 
helical whirl passages lead into cylindrical vortex test section. 


Dust-metering hopper 
L- g Hopp: 


4 Air intake 
RY Dust meter 
with heoting unit 
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Amplifier 


Charge lead 


SECTION A-A 


As dust-loaded gas flows past insulation-mounted, white 
“Steatite” test wall, dust particles are forced into close con- 
tact with wall. Charge induced in wall flows off through 
charge lead to galvanometer. Heating unit prevents conden- 
sation in gases with high dew point. 


Filter bag 
with heoter 
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Strip recorder 
Ammeter 














Intake pressure ~_ 





Differential pressure —— 


CALIBRATING SETUP feeds dust of known composition 
and grain size. Blower pulls gas-dust mixture through meter. 
Filter bag with heater to prevent condensation retrieves dust, 
protects blower. Flow rate is measured by pair of manometers 
showing inlet pressure and pressure drop across device, which 
acts analogous to orifice. Induced electrostatic charge ac- 
tuates galvanometer, is amplified, displayed on a meter and 


—o 


DESIGN NEWS—APRIL 


TE] 

















recorded on strip recorder. For continuous operation, dust 
hopper is replaced by sampling tube, After calibration, inlet 
pressure need not be measured. Remaining manometer meas- 
ures differential pressure, yields flow rate. Strip recorder per- 
mits continuous monitoring. To avoid partial dust segrega- 
tion and biased data, sampling tube enters vertical straight 
duct section well downstream of elbows. 


+e epee 





Charge lead 
Direction of flow & 


Pressure gage tap Pressure gage tap 


HOUSING has standard pipe threads; it is clamp-sup- 
ported and separates at flange for maintenance. 


As dust-loaded gas whirls in vortex motion 
through a meter, friction between dust particles 
and the “Steatite’’-lined wall generates an elec- 
trostatic charge in the wall. A charge of opposite 
sign appears on the dust particles. Polarity and 
magnitude of the charge depend on grain size, 
specific weight and composition of dust, and on 
composition of wall lining. Charge magnitude is 
linearly proportional to rate at which dust flows 
through the test section. 

Meter action is based on an effect discovered 
by Drs. Feifel and Prochazka, Vienna. Charge is 
generated only when dust particles flow in close 
contact with wall. Helical flow results in high 
number of turns per unit duct length and yields 
short but effective test unit. 

The meter is used for monitoring air pollution 
and for process control where material is trans- 
ported as entrained dust in a gas stream. “Koni- 
test’ dust meter is produced by ]. C. Eckardt AG, 
Stuttgart-Bad Cannstatt, Germany. 
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175° F. sand, being blown to storage, regularly wore through special 
abrasion-resistant alloy steel wear plates at duct elbows in only 2 months. 
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Foundry finds ADIPRENE”’ outwears steel 3 to 1 


This interesting application shows dramatically how tough 
ADIPRENE urethane rubber really is. And designers are 
finding that this outstanding abrasion resistance . . . plus 
excellent load bearing capacity and low temperature re- 
sistance . . . is the solution to many design problems. 


For example, industrial wheels made of ADIPRENE are 
outlasting those made of ordinary rubber 5 to 1. A lead- 
ing auto manufacturer is using ADIPRENE for longer lasting 
ball joint seals. Manufacturers in both civilian and defense 
industries use ADIPRENE for impact, shock and abrasion 
resistant mounts, bumpers, bushings, suspension straps. A 
metalworking company is employing ADIPRENE as a female 
stamping die . . . finds that it survives 50,000 impacts as 
compared to only 400 for ordinary rubber. From “potting” 
to pulleys . . . from shoe heels to shock resistant grinding 
wheels . . . ADIPRENE’S unique set of properties can help 
you design better, longer lasting new products. For more 
information about ADIPRENE write E. I. du Pont de Nemours 
& Co. (Inc.), Elastomer Chemicals Dept. DN-4, Wilming- 


ton 98, Delaware. 


ADIPRENE* 


URETHANE RUBBER 


Better Things for Better Living ... through Chemistry 
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Abrasive sand finally gnawed through ADIPRENE® 
urethane rubber liner in elbows — but it took 6 months. 


fora 
million 
dollar 
MISSILE 


WRAL 


SPRINGS 








Whether you require the close 
tolerance needed in a satellite— 
or the economical production 
necessary for a 10c toy... 
DUDEK & BOCK is your most 
dependable source for springs, 
wire forms and stampings. 
Years of know-how quality 
control guarantee you top 
performance at lower cost. 


Phone DICKENS 2-1020 for 
estimates and delivery dates 


Circle 33 on Reader-Service Card for more information 





Different Ranges: From 
0-100 Ibs. up to 0-50,000 Ibs. 


Triggers motors, rings bells, 
operates warning devices, etc. 


Protected against accidental 
overloading. 


Tensile or Compression 
Models available, 


Here’s 
the 
NEW 
Dillon 
force 
control 
switch 


@ Furnished with from 1 to 4 
adjustable switches for con- 
trolling forces at various load 
points. 


@ Can be set for most critical 
accuracy. 


WHAT CAN IT DO FOR YOU? 
Write for specifications, 


profusely illustrated literature 
and low price schedule... free! 


W. Dillon & COMPANY, INC. 


Dept. 104, 14566 Keswick St., Van Nuys 74, Calif. 
Circle 34 on Reader-Service Card for more information 
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... BLECTRICAL 


Wire-In-Tube Mechanism Transmits Motion 


E. J. Stefanides, Central States Editor 


A new instrument mechanism uses only two mov- 
ing parts to convert linear motion to rotary motion 
and transmit the rotary motion through a sealed 
wall. 

The two parts are a curved beryllium-copper tube 
called the deflector and a similarly curved and hard- 
ened stainless-steel wire called the responder. 

The free or sensing end of the deflector tube is 
sealed; the opposite end is open and passes through 
the pressure wall to which it is silver-soldered. 

The responder wire is inserted in the deflector 
tube and then rotated so that the curvature of the 
wire is 180 deg out-of-phase with the curvature of 
the tube. This prestresses the wire, so that when the 
free end of the deflector tube is deflected (upward), 
at right angles to the plane of its curvature, the op- 
posite end of the responder wire rotates with a snap 
action in one direction. If the end of the tube is 
deflected in the opposite direction (downward), the 


Body 








oS 


se 
\A 
SOS 


Displacer 


EX 


wire rotates with a snap action in the opposite di- 
rection. As a result, the device can be used to pilot 
either high-alarm (limit) or low-alarm (demand) 
functions. 

With the 


curvature of the responder wire in phase with the 


The mechanism also has a third use. 


tube curvature, deflection of the tube produces 
smooth rotation which is proportional to the de- 
gree of deflection. Thus, it can be equipped with 
a lightweight pointer and used as a scaling indicator, 
producing large arcs of rotation for slight tube de- 
flection—in effect, a mechanical amplifier. 

A positive pressure-sealing device, it combines sim- 
plicity with versatility and is adaptable to a variety 
of sensing applications. It can be used with any type 
of pickup which provides a linear or near-linear de- 
flector displacement. 

This mechanism was designed for a liquid-level 
switch by the Yarnall-Waring Co., Philadelphia, Pa. 
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Switch contacts 
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Responder wire 
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through Pressure-Tight Wall 


HIGH-ALARM INSTALLATION LOW-ALARM INSTALLATION 





Normal 


a -~ level 
or Alarm TP ye 





level level 


Normal 








level 
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Switch normally open - closes on rising level Switch normally open - closes on falling level 




















HIGH- AND LOW-ALARM INSTALLATIONS OF ON-OFF RESPONSE UNIT. 


Deflector 


Bimetallic strip 
Responder <LF 


TEMPERATURE 








High 


Fast 
— 
PRESSURE 


FLOW 


MODULATED RESPONSE FOR INDICATION is provided by assembling 
responder wire with its curvature in phase with that of deflector tube. 
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Guaranteed Oil-free 
Compressed Air 


With M-D Blowers 


When a customer required 62 CFM of absolutely oil-free air at 
35 PSIG for a missile cooler they selected the M-D model —380. 
M-D design eliminates the possibility of oil contamination. Other 
M-D features include positive displacement with no surge or vi- 
bration; compactness as a result of the unique 3-lobe rotor design; 
quiet operation and the reliability inherent in a simple rotating 
mechanism with no internal contact surfaces. Added to all these 


is the fact that M-D Blowers cost less than you think. 


Write for complete information today. 


NM-D BLOWERS, inc. 


Racine, Wisconsin 


A sussipiary OF (MAC) MIEHLE-GOSS-DEXTER, INC. 
[oJ 
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CORROSION 
RESISTANT 


HARD MATERIALS 
HIGH LOADS 
to 225,000 psi 


PROVEN 


SOLID FILM 
LUBRICANTS 


HIGH SPEEDS 
to 30,000 rpm 


ALUMINUM 
MAGNESIUM 
SOFTER 
METALS 


We proudly present 
the First Family of 
Solid Film Lubricants, 
each formulated and 


performance proved to 
solve your lubrication 
problems 


Send for detailed technical data 
NATIONAL PROCESSING FACILITIES TO 
SERVE THE NATIONAL WEEDS OF INDUSTRY 


Circle 120 on Reader-Service Card 
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NEW PRODUCTS 


Miniaturized Variable-Speed Drive 


Corrects Output to +10 Percent 


Nonfriction Bearing 


An accurate variable-speed transmission is useful in 
instrument and control applications or light-powered 
equipment up to 4 hp. The unit is offered in three 
types: one that delivers all speeds from any desired 
maximum to zero, another that delivers speeds from 
maximum to zero and into full reverse without change 
of input rotation and a third designed for “speed cor- 
rection” that may be connected to give output speeds 
that vary approximately +10 percent from a given 
input speed. Entire drive, including a precision lead- 
screw control, can be enclosed in a housing approxi- 
mately 2 by 214 by 334 inches. The ultraprecision unit 
is a compound planetary system with nonrotating mem- 
ber, a traction ring, that engages tapered rollers at 
varying diameters. Input shaft supports carrier for 
tapered rollers, which are inclined at an angle equal 
to taper so that outer edge is maintained parallel to 
central axis. A pinion at end of each roller meshes with 
either a sun gear or a ring gear fixed to output shaft. 
Transmission also serves as an overload clutch as well 
as a speed variator and torque multiplier. 

Graham Transmission, Inc., Menomonee Falls, Wis. 


Replaces Ball-Bearing Assemblies 


A compact, nonfriction device for the industrial and aero-space 
fields is easy to install and requires only simple machining of 
mating parts for its installation. The device can be used in 
many bearing applications in which the angular movement 
required is 60 deg or less. Two types are available: a cantilever 
type to support an overhung load and a double-end support 
type to bridge-support a central load. Pivot consists of two 
concentric cylindrical sleeves with cutaway sections intercon- 
nected by two flat crossed springs. Outer sleeves are separated 
into sections along main longitudinal axis to permit relative 
rotation within specified range. A series of seven units of both 
types is available in diameters of 5/32, 3/16, 5/16, 4, 3%, Ve 
and 34 inch: Other sizes are being tested—one smaller than 
a matchhead. Company also will design and build special types 
according to customer requirements. 


Bendix Corp., Utica Div., Utica, N. Y. 


& -gome- & 








For more information on products de- 
scribed, circle on the Reader-Service Card 
the numbers appearing opposite the story 
headlines and drop the card in the mail. 


Electromagnetic Brakes 303 


For FHP Motors and Gear Trains 


Miniature electromagnetic brakes, which brake 
when de-energized and release when energized, 
are currently available in. two sizes. Size 100 
has a body dia of 1-7/64 inches and a mounting 
flange dia of 1-9/16 inches. It has a_ braking 


torque of 10 oz-in minimum and is rated at 2w 


power input. Size 130 has a body dia of 1-9/16 
inches and a mounting flange dia of 214 inches. 
This unit has a braking torque of 30 oz-in mini- 
mum and is rated at 3l4w power input. Stand 
ard voltages (d-c only) are 6, 12, 28, 48 and 100. 
Brakes can be mounted directly to motor frame, 
gear box case or any convenient surface where a 
shaft extension can be provided. An optional 
feature is a manual release which permits brak- 
ing torque to be released when manual opera- 
tion of equipment is required in case of a power 
failure or cutoff. 


Dial Products Co., 19 Cottage St., Bayonne, 
Bee 
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The design and manufacture of quality stain- 
less steel castings is a specialized job . . . and 
Dodge specializes in it! 

There is practically no limit to the variety 
of shapes we can turn out to meet your 
simple or intricate specifications precisely 
. . . economically. 


Perhaps one or more castings shown 
here will help spark an idea of how Dodge can 


be of assistance for your stainless steel casting 
needs. A blueprint or sketch with operational 
details will bring complete information, with- 
out obligation. 


DODGE STEEL COMPANY 
6501 State Road 
Philadelphia 35, Pa. 


@ Phone: DEvonshire 2-2200 


THE MOST IMPORTANT ALLOY IN A [STAINLESS] STEEL CASTING IS QUALITY 
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MECHANICAL 





Spring-Loaded 
Latch 304 





An inexpensive spring-loaded 
latch is installed in one-fourth 
the time of conventional clo 
sures. The completely assem 
bled unit is used in any appli- 


cation requiring a \l4-turn, 





sheet-metal type of fastener. 
Simple hole preparation elim 


inates riveting, screws, spot 


welding or special tools. 
Spring tension eliminates 
noise transmission and vibra 
tion. Cadmium-plated, the 
latch has a wide application 
range accommodating thick- 
nesses up to 4 inch. 
Monadnock Mills, San See us at the 
Leandro, Calif. DESIGN ENGINEERING SHOW 
OHIO Round Tubing Cobo Hal/, Detroit— May 22-25 
, To 7-1/2" OD x .375" wall 
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OHIO Square Tubing OHIO Rectangular Tubing 
To 6" x 6" x .259" wall To 7-1/2" major diameter x .259" wall 
Typical 4" x 6" x .259" wall section illustrated 


Announcing Mechanical — Pressure — Cold Drawn 


OHIO QUALITY WELDED STEEL TUBING 


in larger sizes...heavier wall thicknesses 


OHIO SEAMLESS TUBE 
New sizes and heavier wall thicknesses of = ip 
Ohio Quality Welded Steel Tubing (up to a Division of Copperweld Steel Company > SHELBY, OHIO 


: ‘ Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 
74%” OD) now parallel the sizes of famous 


Ohio Seamless Steel Tubing. That means — Cut along line and send air mail to save time. 

now more than ever — there’s a type and 

size of Ohio tube to fit your special require- RUSH me, without obligation, latest information on new larger 
ments exactly. And since we make both sizes and heavier wall thicknesses of Ohio Welded Steel Tubing. 
types, we’re in a position to recommend the 

best type for your own particular needs. Name 

Ohio Tubing — either welded or seamless — 


is just “made to order” for your product. Company — rags 


EIEN OL TMNT, 


Stainless-Steel 
Ball Plungers 305 


Spring-loaded ball plungers are 
now available in 10 sizes, manu- 
factured in stainless steel. The 
plunger is widely used in index- 
ing automatic-feed devices, for 
gear shifters, as locators in pro- 
gressive dies, in torque-limiting 
clutches, for positioning levers in 
gages and anywhere a controlled 
end pressure is required. They 
are offered in sizes from 4-48 by 
0.187 to 54-11 by 0.984 inch, and 
in various end pressures. They 
may be ordered with or without 
“Nylok”’. 

Vlier Engineering Corp., 8900 
Santa Monica Blvd., Los Angeles 
46, Calif. 


Hermetically Sealed 
Axial Seal 306 


This seal provides a jewel-end 
bearing at each end of a gimbal 
within a fluid-filled gyro. It per- 
mits an axial adjustment of the 
gimbal for its proper orientation 
with respect to the gyro case. Bel- 
lows unit shown is 0.140 inch OD 
by 0.070 inch long and extends 
0.025 inch. 

Mechtronics Corp., Div. of 
MechMetal-Tronics Corp., 11431 
Joanne Place, Culver City, Calif. 
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mF-Taelelamelels 
enthusiasm... 


Here it is. HI WEAR 64. 

A brand new tool steel with wear resistance well above high carbon, high chrome die steels. 
A deep hardening steel with low hardening temperature . . ..good dimensional stability. 

Maybe it will solve a design problem you're working on right now. 

Maybe not. 

But some day next week ... next month... next year... you're going to balance a brilliant design 
idea against available materials to give it reality. 

Then youll remember Carpenters HI WEAR 64. 


Then youll be glad you used this coupon today. 


[arpenter steel 


you can do it consistently better with Carpenter Tool and Die Steels 


The Carpenter Steel Company 

Main Office and Mills, Reading, Pa. 

Export Dept., Port Washington, N. Y.—“CARSTEELCO” 

Alloy Tube Division, Union, N. J. 

Webb Wire Division, New Brunswick, N. J. 

Carpenter Steel of New England, Inc., Bridgeport, Conn. 


Attention: T. A. Washburn, Manager, Tool Steel Sales 
The Carpenter Steel Company, Dept. 188, Reading, Pa. 


._] Send me HI WEAR 64 Technical Literature 
_) I'd like a sample of HI WEAR 64 for testing 
Name 


Title 








Company 





Street 





Zone State. 





Circle 38 on Reader-Service Card for more information 


MECHANICAL 


Plastic Cable Clamp 


This assembly consists of a clamp in which the 
“Nylatch” fastener is held captive in one arm 
of clamp. Clamp is secured by pressing plunger 
in. This action expands fastener grommet be- 
hind supporting structure, locking assembly. Un- 
fastening is accomplished by lifting plunger. Pre- 
latching of clamp prior to installation eliminates 
need for tie wraps. The clamp, which can be fas- 
tened and unfastened indefinitely, is a “blind” 
attachment as installation is made from one side 
of supporting structure. Clamp will support 
loads up to 75 lb and can be used in tempera- 
tures from —20 to 150F. 

Hartwell Corp., 9035 Venice Blvd., Los An- 
geles 34, Calif. 


Vapor-Contaminant Filter 308 


A low-cost filter is available for removal of water 
vapor and other contaminants from air, nitrogen, 
oxygen and similar gaseous matter in pressure 
lines. The device provides a safeguard against 
contamination that may develop within the air 
lines. The unit is five inches in length and con- 
sists of a reusable desiccant filter, encased in a 
plastic shell, with molded vinyl tubing, four 
inches long on the receiving end and 44 inches 
long on output end. Both ends are fitted with 
NPT brass fittings for easy installation. Entire 
device weighs only 14 lb and is encased in an 
aluminum shell. Operating pressure is guaran- 
teed safe to 75 psi. Rejuvenation of filtration 
unit is easily accomplished on a heated manifold 
at temperatures up to 120F. 

A. Bierderman, Inc., 1045 Air Way, Glendale, 
Calif. 


» 
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NO-RIB 


RIBBED 


Thick-gauge magnesium sheet is so rigid that time-consuming rib stiffeners 


and fasteners are eliminated. Yet the magnesium panels are light and strong, 


resist dents and punctures better than thin-skinned ribbed construction. 


WHICH HIGH-STRENGTH 
DESIGN WEIGHS LESS... 
COSTS LESS TO BUILD? 


Magnesium no-rib, of course. By increasing the sheet 
thickness slightly, designers of containers and vehicle 
bodies get a tremendous boost in rigidity, thus can 
eliminate stiffening ribs. And since magnesium is the 
lightest structural metal, the resulting unit weighs 
less than conventionally-designed structures using 
other metals. (No-rib design in other metals intro- 
duces a severe weight penalty.) Magnesium no-rib 
structures are smooth-walled, minimize crevices for 
water seepage, have greater cubic capacity pound- 
for-pound than ribbed units. For detailed informa- 
tion on using magnesium no-rib construction for 
fabricated units of all types, write THE DOW METAL 
PRODUCTS COMPANY, Merchandising Department 
1108DZ4-24, Midland, Michigan. 


THE DOW METAL PRODUCTS COMPANY 


Division of The Dow Chemical Company 


HOW MAGNESIUM 
NO-RIB DESIGN 
CUTS CONTAINER 
COSTS AND WEIGHT 





Cargo containers can be made both 
strong and light . . . and at less cost 
. . . With magnesium no-rib design. 
Fabricated from stiff sheets of light- 
weight magnesium, container walls 
need no stiffening ribs or supports. 

No-rib design eliminates costly, 
time-consuming installation of ribs 
and fasteners . . . provides strong, 
dent-resistant walls that are smooth 
inside and out . . . produces econom- 
ical containers that, pound-for-pound, 
have greater cubic capacity than 
ribbed containers of any other metal. 

Dow magnesium sheet alloy ZE10A 
is ideal for no-rib construction.. It 
provides high welded-joint strength 
and needs no stress relief after welding. 
For equipment handling and cargo 
containers, storage bins, vehicle 
bodies, magnesium no-rib construction 
offers maximum strength at lightest 
weight .. . and savings in construction 
time and costs! 


<> 


THE DOW METAL PRODUCTS COMPANY 
Division of The Dow Chemical Company 
Midland, Michigan 
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...and approved by 6 years of testing! 


UL AND CSA APPROVED 


PROBLEM: 


Jamming of gears at low temperature 
operation 


AREA OF APPLICATION: 


Oil field telemetering instruments 





IN-PLANT TESTING .. . 
Shown is a test rack, where 
some of the more than 50 tests 
are given to every Hansen SYN- 
CHRON motor before shipment 
to customers. 








The Foxboro Company, a leading manufacturer of telemetering in- 
struments, experienced continuous difficulties with synchronous mo- 
tors operating metering and transmission equipment. Many such 
installations were in the field where extreme climatic conditions 
made reliability of the timing motors a prime requisite. 


TESTING: 


Over a 6-year period various timing motors, in- 
cluding Hansen SYNCHRON motors, were sub- 
jected to constant testing for dependability of 
operation. Tests included: continuous operation 

. as long as one and one-half years; gear 
noise check . . . initially, and after extended run- 
ning; synchronous torque tests . . . motors had 
to deliver 0.9 in.-oz. of torque at 30 rpm; a 
1500-volt shock to check breakdown rating be- 
tween leads and cases to meet UL and CSA 
approval; starting ability .. . motors were packed 
in dry ice (—40°F) for one hour, then had to 
start within five minutes; three hours continuous 
running in dry ice ... again at —40°F; five 
hours uninterrupted operation in an oven at 
140°F. 


If you must have performance in a synchronous 
motor . . . investigate Hansen SYNCHRON mo- 
tors. Over 200 different types of output available. 
Hansen engineers will work with you to find a 
satisfactory solution to special application or de- 
sign problems. For further information or as- 
sistance, contact the nearest Hansen representative 
or write direct to: 


HANSEN REPRESENTATIVES: The Fromm Co.. 5150 
Electric Co., New York, N.Y., Chester, Conn., 
Engineering, Inc., Los Angeles (WEbster 3-7591) 


¥ 


Philadelphia, Pa 
and Oakland, Calif 


Rochester, Buffalo, Syracuse, Binghamton. and Schenectady. N.Y 
Circle 40 on Reader-Service Card for more information 
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RESULT: 

Only Hansen SYNCHRON 
timing motors met all the 
exacting requirements! 
Hansen SYNCHRON timing 
motors were incorporated in 
all telemetering instruments 
produced, and singled out to 
repiace motors on all applica- 
ble equipment now in use in 
the field. Foxboro is also re- 
viewing over-all operations — 
to use Hansen SYNCHRON 
motors where possible on 
other instruments and con- 
trols. 


HANSEN 


MANUFACTURING 
COMPANY, INC. 
PRINCETON, INDIANA 


Madison St., Chicago, IIL; 


Cleveland, Ohio; 
H. C 


Winslow 
Electric Motor 
Johnson Agencies, Inc., 


BLECTRICAL 


Shrink-On Flexible Heater 309 


A flat-element flexible heater may be installed 
on cylindrical surfaces without using adhesives. 
The shrink-on band slips over heater and cyl- 
inder on which heater is wrapped. A few minutes 
in a 200-225F oven shrinks installation band to 
hold heater permanently and firmly in close con- 
tact with cylindrical surface to be heated. Heater 
is less than 0.008 inch thick, yet has high insula- 
tion resistance of well over 1000 megohms. Over- 
all thickness of heater and band is 0.010 to 0.012 
inch, excepting over leads where thickness de- 


SHRINK-ON BAND 
002" to .004” 


HEATER CYLINDER 


.008”" 


pends on leads specified. When installed in this 
manner, only 0.001 to 0.002 inch of insulation 
separates flat foil heating element from surface 
of heat sink, resulting in maximum and rapid 
heat The 
elements can have up to 500 ohms per sq in re- 


transfer. noninductive “Thermofoil”’ 
sistance. Power dissipation can be up to 15w per 
sq in when heater is installed on heat sink and 
200F or 


Minco Products, Inc., 740 Washington Ave. N., 


controlled to less. 


Minneapolis 1, Minn. 
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HIGH FREQUENCY 
Juductiou 


HEATING 


equipment is the 


most practical and efficient 
source of heat developed for 


numerous industrial applications 


Typical Juduction 
Aeating Applications 


Stainless Steel Cups 
Selectively Annealed 


INDUCTION COIL 


ca 




















Flanges of cups made from type 321 
stainless steel are selectively annealed 
by induction heating prior to further 
forming. Flanges are heated to 2000° F 
and water quenched. Single-turn coil re- 
stricts heating to the flange area. 


Bellows Assembly Brazed 


INDUCTION COIL 
ALLOY RINGS 
BRASS FITTING 


SS 


N 
i 


HAAR 
SS 


a 


Brass bellows and copper tube are simul- 
taneously silver-alloy brazed to a brass 
fitting by induction heating. Plate-type 
induction coil produces proper temper- 
ature at each joint. 


Z A HIGH FREQUENCY 
PLL |ABORATORIES, INC. 
55th ST. & 37th AVE.. WOODSIDE 77. N.Y 


CHICAGO OFFICE: 6246 WEST NORTH AVE 
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Illuminated 
Indicator Switch 310 


This illuminated switch provides 
a compact, low-cost switch pack- 
age. The unit accepts lamps of 4, 
6, 10, 12, 16, 24, 28 and 48v sizes. 
Five push-button colors are offered 
in red, yellow, green, white and 
blue. Colored push buttons can be 
replaced from front of panels. 
Lamps also can be replaced from 
front of panels. Switch is 41/64 
inch in dia and mounts with a 
“Tinnerman” clip furnished with 
switch. Construction incorporates 


four contacts for separate indicat- 
ing and load circuits. Rating is 5 
amps capacity at 250v. Terminals 
are “78 Series Amp-Faston Connec- 
tors” which are numbered to facili- 
tate wiring. Switch is a SPDT unit 
with wiping contacts. Legend push 
buttons, lettered from A to Z or 
numbered from 0 to 9, also can 
be furnished at a small additional 
charge. 

Sylvania Lighting Products, 60 
Boston St., Salem, Mass. 


> 
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Shown here is the 6” 


Rapiifion 


Dolphin Submersible Pump, 
one of a complete line of 
4” and 6" pumps made by 
THE TAIT MANUFACTUR- 
ING COMPANY, Dayton, 
Ohio. Arrow points to the 
upper body shell made of 
Revere seamless leaded 
bross tubing. Hand holds 
the diffuser casing made 
of Revere Brass Strip and 
used inside pump. 


Revere helps “fit the metal to the job” 


AND A PUMP MANUFACTURER FABRICATES 
SUPERIOR PARTS WITH GREATER EASE...INCREASES TOOL LIFE 


An important part of the submersible pumps made by Tait Manu- 
facturing Company is the brass diffuser casing you see above. This 
part had formerly been made of ferrous metal. While satisfactory 
as a pump part it was difficult to work and draw . . . at the same time 
tool life was short. 

One of Revere’s Technical Advisors was asked to study the 
problem. Revere Cartridge Brass Strip of a certain temper was 
recommended, samples submitted, and, after extensive tests, was 
approved. The customer has found that not only does the diffuser 
casing, made of Revere Brass, perform well in the pump, but it 
also has superior drawing properties, is more easily worked, and tool 
life has been substantially increased. 

This meticulous attention to ‘‘fitting the metal to the job” also 
resulted in Tait Manufacturing Company’s specifying Revere seam- 
less leaded brass tubing for the upper body shell of its submersible 
pumps. Here the application called Yee extremely close straightness 
and roundness control which meant special attention to detail on the 
part of the Revere mills. 

Why not put the extensive knowledge of Revere’s T.A. Service to 
work for you? With the wide variety of metals at your disposal, per- 
haps Revere can help you select the one best suited for the job, with 
a resultant saving of money while improving product quality. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Millis: Rome, N.Y.; Baltimore, Md.; Chicago and Clinton, LUil.; 
Detroit, Mich.; Los Angeles, Riverside and Santa Ana, Calif.; Neu 
Bedford and Plymouth, Mass.; Brooklyn, N. Y.; Newport, Ark.; Ft. 
Calboun, Neb. Sales Offices in Principal Cities. 


Distributors Everywhere 
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Listening for pump chatter. Here —in Shell’s Martinez, California, labora- 
tory Shell Tellus hydraulic oils are subjected to the most demanding tests. 


BULLETIN: 





Shell presents a question-answer 


guide to help you select the hydraulic oils 


for top performance 


Selecting the proper hydraulic fluid for your equipment can be 
one of your most important decisions. And it can pay off in 
many ways. Less down-time. Longer equipment life. Lower 
cost per unit. 

Here are six bench marks to help you pick the best hydraulic 
oil for your plant requirements. 


1. Does it have good oxidation sta- ‘Tellus Oils have been carefully com- 
bility? Oxidized hydraulic oilcanform —_ pounded to resist corrosion. 


gums, lacquers and other deposits 4, What are its lubrication qualities 
which may foul moving parts. Shell in continuous service? Shell Tellus 
Tellus Oils are carefully refined to re-—_Qils form a clinging, oily film on mat- 
move unstable, sludge-forming com- jing metal surfaces. This maintains a 
ponents—then fortified with a Shell- constant guard against wear. 


developed oxidation inhibitor. 5. How does it react to temperature 


2. Will it resist foaming and emulsi- changes? This is a key factor in the 
fication? Pump chatter and erratic op-__ performance of hydraulic equipment. 
eration are often the result of pump Careful selection of the proper vis- 
cavitation, brought on by oil foaming. _cosity grade of Tellus assures satisfac- 
Tellus® Oils contain additives to help _tory operation of your system over its 
prevent foaming. entire temperature range. 

3. Does it fight rust and corrosion? 6. Is it available in several viscosity 
It is difficult to exclude all moisture grades? Shell Tellus Oils are available 
from a hydraulic system. And moisture in a broad range of viscosity grades. 
can form troublesome rust. Shell There’s a special grade for virtually 


every hydraulic requirement. 

Ask your Shell Industrial Products 
Representative for facts on Tellus Oils. 
Or write: Shell Oil Company, 50 
West 50th St., New York 20, N. Y. 





A message to manufacturers 
of hydraulic equipment 

There is a Shell Tellus Oil suited for 
your equipment. 

1. Your customers can get Tellus Oils 
at Shell depots everywhere. Readily 
available throughout the world. 

2. Quality is consistently high. Tellus 
always delivers top performance. 





A BULLETIN FROM SHELL 
—where 1,997 scientists are working to 
provide better products for industry 





BLECTRICAL 


Multipurpose 311 
Alternator-Generator 


This unit increases electrical pow- 
er of automotive vehicles and 
makes possible economical, heavy- 
duty welding equipment for the 
home workshop. To the home 
craftsman this new development 
opens the possibility of greatly ex- 
tending the number and types of 
jobs that can be done economical- 
ly and efficiently. Coupled with 
either electric or gas-driven motor, 
the alternator makes possible an 
arc-welding unit which is com- 
petitively priced with comparable 
welders and weighs about one- 
third as much. In providing auxil- 
iary power, the alternator can be 
coupled with one or two light- 


weight gas engines to form a unit 
which can deliver from 10 to 20 
kw for additional lighting and 
power needs. These units are hand 
portable, weighing from 30 to 60 
lb. A complete line of alternators 
will be produced with converters 
ranging in size from 0.5 to 5000 
kw. Among the models now in pro- 
duction is the 14Y05, which is 7 
inches in dia, 5 inches long and 
weighs 1414 Ib. It is available in 
12 or 24v d-c at 100 amps and to 
220v at up to 7.5 kw. 


Curtiss-Wright Corp., Utica 
Div., 304 Valley Blvd., Wood- 
Ridge, N. J. 


<a 
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You 


HOTWATT orcs : 


CARTRIDGE HEATING UNITS 


give you the clean, fast, concentrated 
heat you need. A complete selection of 
sizes, sheaths, leads, terminals, wattage 
and voltage are offered to satisfy your 
most particular needs. And all Hotwatt 
Cartridges have these features as well 
as many others: 


iY Reliable operation. 


Precision-made stainless steel sheaths 
for stable, non-oxidizing contacts with 
cavities machined for these units. 


Designations are etched — not stamped 
— onsheath to preserve accurate shape. 


— hermetic sealing on special order. 


Y Standard units are moisture resistant 


Arrangement of heating element as- 
sures maximum heat transfer, minimum 
core temperature, and consequently 
faster heating. 


Because of the exclusive design features 
of Hotwatt Cartridge Heating Units, 
they can be shipped to you faster. . . 
whether you order standard or special 
units in any quantities. Hotwatt also 
offers low-cost ceramic-body units to 
meet your specifications. 


Get your free copy of this 
12-page catalog with com- 
plete details on the Hotwatt 
line by writing today. 


HOTWATT,INC. 


75 MAPLE ST., DANVERS, MASS. 


ELECTRIC HEATING SPECIALISTS 
Circle 44 on Reader-Service Card 
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Audio Plug-in Cartridge 312 


A plug-in audio cartridge is designed to play 
stereo, monophonic LP and 78-rpm records with 
equal fidelity. It is of the flip-under type of con- 
struction and makes use of a 0.7-mil stylus when 
playing either stereo or LP records and a 3.0-mil 
stylus when playing 78-rpm records. The entire 
assembly can be removed and a new one inserted 
without use of tools. The active element is a 
high-output ceramic transducer which is unaf- 
fected by either temperature or moisture. It is 
supplied in two CBS-1SS, which is 
equipped with sapphire styli and CBS-1IDS, 


models: 


which is equipped with diamond /sapphire styli. 
CBS Electronics, 100 Endicott St., Danvers, 
Mass. 


HV Test Jack 


For installations requiring high voltage ratings, 
the “Press-Fit” type SKT-27 test-point jack pro 
vides a leakage path of 0.187 inch or more and 
is rated at 2000v rms at sea level. The compo- 
nent accepts a test probe 0.45 inch long by 0.093 
inch in dia. The jack has a machined beryllium- 
copper contact with gold flash over silver-plate 
finish. It may be used over a temperature range 
of —55 to 200C. It is quickly and easily mount- 
ed on a drilled or punched chassis by means of 
simple insertion tools. It is also available in 
standard EIA colors as well as in white. 

Sealectro Corp., 610 Fayette Ave., Mamaroneck, 
N. Y 


aw Fee ee 


Here you see, at about four- 


fifths actual size, A. P. I.’s 
new and handily compact tem- 
perature control, the Model 
450 Temp-Tendor. It's a natu- 
ral for “built-in” jobs. Measur- 
ing just 4” x 4%” x 5%” 
overall, it’s as easy to mount 
as a panel meter, requires no 
more than a meter-sized panel 
space. And it goes for a re- 
markably low OEM price. © For 
your money you get: a time- 
proportioning control capable 
of maintaining temperature to 
within =-1°F, of set-point, 
with built-in t/c length com- 
pensation adjustment, t/c 


A 
NEW, 
SMALLER 

TEMP. 
CONTROL 

PRICED 
FOR THE 


PYROME TE 


| 


break protection, fail-safe cir-| 
cuitry, instantly adjustable set- 
point, and a number of other 
features usually found only in 
instruments many times Temp 
Tendor’s modest size and cost. 
Available in eight standard 
ranges, from 0-300°F to 0- 
2500°F. Our Data Sheet No. 
24 will give you detailed spec- 
ifications. Drop us a line, and 
we'll put a copy! in the mail. 


ASSEMBLY PRODUCTS INC. 
CHESTERLAND 18, OHIO 


SA 2402, 


Circle 45 on Reader-Service Card for more information 
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MATERIALS 


Self-Adhesive Nameplates 314 


Mounted on dispenser cards for fast, easy appli- 
cation, low-cost nameplates are offered in alu- 
minum foil and polyvinyl chloride. Foil name- 
plates are comparable to other types of metallic 
nameplates in appearance, permanence and phys- 
ical properties. Made of 3-mil thin aluminum- 
foil material, they resist solvents, oil and dirts. 
They are heat-resistant to 350F. Vinyl name- 
plates are used wherever permanent color iden- 
tification is desired. Made of 6-mil durable vinyl 
plastic, plates conform to flat, curved, irregular 
or compound-curved surfaces. Printing is un- 
affected by oil, moisture, abrasion or weather. 
Testing samples are available. 

W. H. Brady Co., Dept. 702, 727 W. Glendale 
Ave., Milwaukee 9, Wis. 


Self-Bonding 
Silicone Rubber 315 


Silicone rubber compounds and reinforced gums 
afford a primerless bond to ferrous-containing 
metals. Designated SE-5504U, the material is a 
high-strength, low-temperature compound simi- 
lar to SE-555. It is expected that this material 
will be of use to mechanical rubber fabricators 
in broad line processing and to specialty manu- 
facturers for shock mounts, rubber rolls, oil 
seals and a variety of other products where high- 
strength, trouble-free bonds are desired. The ma- 
terial is a gray compound with a typical physical 
profile after cure of 25 hr/350F as follows: ten- 
sile strength, 1500 psi; tear, 200 psi; elongation, 
550 percent; durometer, 50, and compression set 
22/300F, 45 percent. 

General Electric Co., Silicone Products Dept., 
Waterford, N. Y. 


46 





Hytron® hose delivers 


7 TIMES THE FLEX LIFE 


of wire braid hose 


No need to pamper Hytron Hose. It lasts long, saves money 
on many applications. Hytron also has a wider range of uses 
than wire braid hose because it is more compatible to dif- 
ferent fluids—mineral or synthetic fluids having a water or 
phosphate ester base. 

Extra-long flex life and compatibility are only two of the 
outstanding advantages of Hytron Hose. For more informa- 
tion, see the next page. And write for detailed report and 
test results—Bulletin NEPR-500. 


ABRASION RESISTANT POLYAMIDE COVER 
TOUGH POLYESTER REINFORCEMENT 
| 
PAESXX] 
SELES, ame 
See eee been 
\ 
SEAMLESS POLYAMIDE INNER TUBE 


EASTMAN 





IMPERIAL 


i I Offices: 6300 West Howard Street, Chicago 48, Illinois 


Imperial-Eastman Corporation (Canada) Ltd., Barrie, Ontario - Imperial-Eastman, $.A., Apartado Postal 26544, Mexico 13, D.F. 
Circle 46 on Reader-Service Card for more information 
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Oval-Type Static Seats ASSURED SELF-LUBRICATING SECURITY 


rm tit ee 


HYTRON 


Cac ul 
== Ch, 


solves problems, meets 


= ing Ovens & High Stest mit & 


more needs, cuts costs 


Hytron Hose, made with a seam- 
less, extruded inner tube of spe- 
cial virgin polyamide, has a high- 
tensile-strength polyester braid 
reinforcement, plus extruded 
polyamide cover. Its strength 
compares with wire braid hose— 
its additional features open new 
design opportunities in hydraulic 
and pneumatic systems. 


Compatibility— more uses 


Hytron Hose is compatible with 
mineral or synthetic fluids hav- 
ing either water or phosphate 
ester base. Thus, you can use this 
one hose for more applications. 
Wherever you use S.A.E. 100R1 
wire braid hose, Hytron should 
be considered. 


Major advantages 

® 7.2 times the flex life of wire braid hose. 

® 2% times more abrasion-resistance 
than rubber. High resistance to mil- 
dew, heat, sunlight, chemicals. 

® Burst pressures from 9000 to 12,000 
psi, depending on hose size and tem- 
perature. Temperature ranges from 
—40° to 250° F. 

® Available in long lengths—up to 1000 
ft. Sizes to % in. 

© 60% lighter weight than wire braid 
rubber hose. 

® Low diametrical expansion. 


Er 


Hytron Hose furnished as fac- 
tory-made assemblies with per- 
manently attached couplings, or 
with easy-to-install, re-usable 
couplings, in a wide range of 
sizes and styles. 


HOSE 


® 
IMPERIAL — 


EASTMAN 
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Contoured static spring seals are applicable in 
missile, aircraft and other liquid and gas con- 
duction systems where extreme temperatures and 
pressures are encountered. The seal is made of 
“Inconel-X” for handling tempera- 
ture extremes ranging from —320 to I500F. 
Spring.action of seal is achieved from its bellows 
configuration created by machined grooves in 
heat-treated metal ring. Seal immediately re- 
sumes its original free length after it is released 
from compression, even under extreme condi- 


silver-plated 


tions. 
Hydrodyne Corp., 7350 Coldwater Canyon 
Ave., North Hollywood, Calif. 


Antistatic Fluid 





WESTON 
Mone. Fr 


A new chemical fluid prevents build-up of static 
charges on plastic-faced instruments. Static elec- 
tricity on meter and instrument windows deflects 
pointers, causes faulty readings and attracts and 
holds airborne dust dirt. This antistatic 
fluid provides a thin, transparent coating which 


and 


drains off static electricity. An active factor in 
the fluid is a long-chain molecule, highly attrac- 
The other 


end of the chain consists of an ion (+) link 


tive to plastic materials on one end. 


which provides a good conductor independent of 
moisture. The liquid can be quickly and easily 
applied to plastic-faced instruments now in use. 
Weston Instruments Div., 614 


Newark 12, N. J. 


Daystrom, Inc., 
Frelinghuysen Ave., 
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Temp Equipment Industriel Machinery 


Materials Handling Equipment i ot Pe 
& Conveyor Systems Processing Plants 


. Food, Rubber 
& Textile Mochinery 


Hydro-Electric Gate Bearings 
ond Accessory Equipment 








Lubrite self-lubricating bearings offer great versa- 
tility in hundreds of fields where dependability 
and superior performance are of prime importance. 


Lubrite Bearings, with clean, permanent, 
maintenance-free self-lubrication are designed 
to withstand severe loadings. temperature ex- 
tremes, submersion, corrosion and other adverse 
conditions. 


Lubrite may be just the bearing you need in 
your designs to obtain better results. 


Consult our ineering Department 


on your 
application. Nee obligation. 





Send for this free 20-page 
Lubrite Manual No. 55—it 
contains complete informa- 
tion, technical data and 
specifications about Lubrite 
Self-Lubricating Expansion 
Pilates and Bushings. Write 
today! 


Now Available—New Manual No. 56 
with complete techni about 


LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 


1 inf ei 





LUBRITE DIVISION 


MERRIMAN 
198 AMORY STREET, 


BROS 
BOSTON 30, MASSACHUSETTS 


INC 
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DISCERNING 
DRAFISMEN 


DEMAND IMPERIAL 
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REQUIRE... 


*CARBON-GRAPHITE ESPECIALLY DESIGNED 
FOR MECHANCAL APPLICATIONS 


Sliding or rotating components 
compounded and molded of 
PUREBON are unusually 
stable at high temperatures, 
self-lubricating and light in 
weight. Further, this material 
is chemically inert, moldable 
to size and readily 

machinable .. . 


Try PUREBON! 


Request 
Catalog #60 
or see Sweet’s 
Product 
Design File 


448 Hali Avenue 
St. Mary’s, Penna. 


Circle 48 on Reader-Service Card for more information 
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Pressure-Sensitive 
Plastic-Coated Paper 318 


A low-cost, decorative, pressure-sensitive material 
simulates leather and other decorative trims and 
is available in a variety of colors, styles and em- 
bossing patterns. The “Pyroxylin”-coated paper 
has a wide range of other uses, especially for low- 
cost unit consumer items requiring highly deco- 
rative trim. Material adheres to most surfaces 
with finger-tip pressure and requires no moisten- 
ing or other type of activation. 

Avery Label Co., 117 Liberty St., New York, 
ee 


Metallic 
Static Face Seals 319 


Wherever static sealing problems exist which 
elastomers cannot solve, the HS series seal can 
be utilized to provide zero leakage at a wide 
150 to 2000F and 


pressures to 20,000 psi. Liquids and gases are 


range of temperatures from 


sealed in valves, actuators, missile and rocket 
engines, couplings, filters and in any category 
where temperature, vibration, pressure and ex- 
pansion are critical. Seals are manufactured in 


“Inconel-X”, A-286, 17-4PH to H1150, 7056-T6 
aluminum, 18-8 CRES, and tantalum. Maximum 
sealing forces are assured by design of seal as 
sealing faces are located at minimal diameter, ex- 
posing greatest possible area to system pressure. 
Seals are reusable, light in weight, have no stor- 
age or age-life problems and are available in a 
wide range of sizes from miniature to large di- 
ameter. 

Haskel Engineering & Supply Co., Haskel Seals 
Div., 1236 S. Central Ave., Glendale 4, Calif. 


DESIGN NEWS—APRIL 24, 1961 





illuminated 
panel 


switch 


: e UL APPROVED 
2 amps 115 V a-c 





@ Combination Light 
and Switch 


@ Low Cost per unit 





Designed for functional beauty 
— with unlimited button and trim 
ring color combinations. Unique 
snap-in mounting available for 
panel installations from 1/32” to 
7/16” thickness. Diffused lens. 


Legend identification on button 
available. Switch is available in 
push-on-push-off or momentary con- 
tact units. Specials up to 6 amp 
rating. 


For complete details . . 


NEON BULB 





. write to 








MOLEX PRODUCTS CO. 





9515 Southview Ave. © Brookfield, Ill. 
HUnter 5-5881 
Circle 49 on Reader-Service Card for more information 


General Purpose Hinge 
Creates Flush Surtaces 


These hinges are completely 
hidden from view when 
door, lid or hood is closed. 
Makes possible flush, abso- 
lutely smooth surfaces that 
greatly enhance appearance 
and safety. Tapered body 
sections are precision cast- 
ings of a special zinc base 


alloy having a tensile strength jj | 
of 47,000 pounds per square inch. Operates in a | 
180 degree arc which permits full opening. Lami- | 


nated link construction reduces friction and permits 
hinges to operate freely and smoothly. Hinges are 
reversible and may be used right or left hand. 
Available for wood or metal application in a wide 
variety of sizes. 

SOSS MANUFACTURING COMPANY, Dept. 
DN-28, P. O. Box 38, Harper Station, Detroit 13, 
Michigan. 


Circle 52 on Reader-Service Card for more information 
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2 BRONZE WIPER 


AND 
BRIGHT 


SEAL- GUARD’ 


keeps dirt, grit, water 


outside your cylinders 


SEAL-GUARD keeps hydraulic and pneumatic systems 
clean—protects rods and packings—saves hydraulic fluids. 
Two bronze blades scrape rod clean and throw off foreign 
matter as rod enters cylinder. Rubber retainer ring absorbs 
shock, keeps blades in full contact with rod and provides 
an over-all outside seal. Compact, efficient, economical. 
Write E. F. Houghton & Co., 303 W. Lehigh Ave., Phila- 
delphia 33, Pa. 


« Houghton 


| PRODUCTipy 





NDustay's paRtNer 
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COES 


KNIFE ¢o. 
MACHINE WAYS 


To increase produc- 
tion . . . improve 
quality of products 
. lower produc- 
tion costs . . . use 
Coes hardened- 
and-ground steel 
ways, guides, and 
wear plates. Built 
in all sizes and 
shapes to meet your 
specifications. 


MACHINE 
KNIVES 


Standard and special blades 
of solid or composite steel, 
for all machine knife 
applications. 


COES KNIFE COMPANY 


73 COES ST., WORCESTER, MASS. 


Circle 53 on Reader-Service Card for more information 





tells why tOtal 2 solves all 
retaining ring 


PROBLEMS! 


the newly designed die-formed ring in a 
variety of materials and finishes. 


E-RING DESIGN ¢ SPECIAL RING SHAPES ¢ STACKED RINGS 


SS OO a 


With Ramco’s Circolox 
and Spirolox you have the 
t0tal 2 designs needed to 
solve all retaining ring 


problems. This Free En- 
gineering Manual brings 
you the complete t0tal 2 
story—write for it today! 


—or—the exclusive 


r< S, SELF-LOCKING 
So RINGS 


SPIO YOo¢ 


RESILIENT 


= 
TAKE-UP < 


the unique 360° spiral wound ring 


St variations > 


RAMSEY CORPORATION oa subsidiary of Thompson Ramo Wooldridge vg 
Box 513, Dept. A, St. Louis 66, Missouri 
Circle 51 on Reader-Service Card for more one 


ee 
MULTI-TURN 
“== _ RINGS 


from 
STOCK 


Let us carry the inventory 
Immediate delivery on caps and filler necks now in 
production. Types and sizes for every use—automo- 
tive, marine, aircraft, tractors, motorcycles, lawn 
mowers, industrial engines. Genuine original equip- 
ment quality. Take advantage of our high-volume 
production—and save. Send for illustrated folder 
— specifications covering complete Eaton line. 
EAT oO MANUFACTURING COMPANY 
17877 ST. CLAIR, CLEVELAND 10, OHIO 


Circle 54 on Reader-Service Card for more information 
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STAMPING DIVISION 
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To Get The Flexible Coupling 
Best Suited For Your Job..., 


Flexible Coupling Guide 


Save time, money and mis- 
takes, insure trouble-free 
performance ... by using 
the Lovejoy Flexible Cou- 
pling Guide. You'll get the 
exact type and size for 
your particular application 
—plus all these Lovejoy 
features: 


No lubrication required. 


Simple, rugged construction— 
few parts, no intricate mecha- 
nisms. 


No wear on metal parts—the 
load is transmitted through 
cushions only. 


Double-life cushions—one half 
the cushions act as idlers, ex- 
cept on reversing loads. Thus, 
a quick interchange provides 
a new set of cushions. 


Cushions engineered to load 
and service conditions. 


A maintenance-free coupling 
that is completely machined 
for ease and speed of align- 
ment. 


Act now! Send for your 
Flexible Coupling 
Guide today. 
REQUEST 
CATALOG 





Type L-070 is . 
exactly fitted to the requirements 
of this gear pump. 


Type C-152 gives 
maintenance and trouble- as performance in 
a portable power unit. 


A genuine selling 

feature of this cen- 

trifugal pump is 

the spacer type RRL which permits quick, easy 
disassembly without disturbing piping. (Cour- 
tesy Dean Brothers Pumps, Inc.) 


The Type CF bolts 
directly to fly- 
wheel, reducing component requirements, 
cutting assembly time and providing a more 


compact unit. 


LOVEJOY FLEXIBLE COUPLING CO. 


4812 WEST LAKE STREET 


° CHICAGO 44, ILLINOIS 


Circle 47 on Reader-Service Card for more information 


EQUIPMENT 


Slide-Rule Kit 320 


and 


This kit 


construct his own special-purpose slide rule for 


enables an individual to design 
doing recurring calculations connected with his 
booklet of 
shows how to assemble different types of slide- 


work. An_ illustrated instructions 


rule blanks from the parts included in the kit. 
The 


slide-rule design and gives stepwise procedures 


25-page booklet also explains the theory of 


on how to express almost any type of problem ot 
equation on a special-purpose slide rule. Each 
kit contains the parts for making three basic 
slide-rule blanks (and many variations as well), 


a plastic scale-plotting ruler, a universal logarith- 


mic chart and instructions. The slide-rule blanks 
have |, 2 or 3 slides and are constructed of top- 
quality ‘drawing cardboard and plastic to pro- 
vide a superior surface for plotting and inking 
scales and to give the finished slide rule long- 
lasting usefulness. The assembled slide rules are 
3 by 11 inches. The special ruler and logarithmic 
chart simplify the*calculating and plotting of 
scales. Because of its simple and direct operation, 
rule calculating time and reduces 


slide saves 


chance for errors. 
Dyna-Slide Co., 
5, Ill. 


600 S. Michigan Ave., Chicago 
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high 
performance 
small 
size 


sae . 
FIKE 


custom made rupture units 
relieve overpressure — 
act as quick opening valve 


. 


Fike custom rupture units are ideal 
where space, weight or special in- 
Stallation problems are encount- 


| ered. The rupture unit will relieve 


overpressure or act as a quick 
Opening valve by rupturing preci- 
sion made metal rupture discs at a 
predetermined pressure. 

Units %” to 1%” in diameter with 
Yq” to 1” rupture discs are illus- 
trated above. Depending on the 
application, rupture pressures of 
200 to 10,000 PSIG are possible. 
Other special assemblies can be 
provided for a specific require- 
ment. We welcome inquiries on 
special and unusual applications. 


ax 


METAL PRODUCTS CORP. 
Dept. DN 
Blue Springs, Missouri 


Circle 57 on Reader-Service Card 
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CAPLUGS DIVISION, PROTECTIVE CLOSURES CO., INC. 
















a 2205 Elmwood Ave., Buffalo 23, N. Y 
sf see how 
Caplugs MAIL a free assortment of Caplugs, literature and prices to us, 
a - without obligation. 
, protect 
products . = 


send for this Title 


' 3 7 FREE Frm 
Schematic Holder 321 € iis sample 


i ne 

[his time-saving device increases ” CO a GN a 
valuable work space and creates 
greater efficiency for line solder 
ing and assembly work. The hold- 
er is adjustable over the work 
area for height, viewing distance 
and lateral swing. Height adjust 


ment is made with two positive 
won't chip, break, 


locking, telescopic rods. The unit 
shre¢, or collapse 


can be locked firmly in any posi- 
tion with a turn of a knob. Ad- 
justable cast-aluminum base plate 
can be fastened to top or side of 


bench and has been drilled for 


low cost 
product insurance 





easy to apply 
and remove 


molded of tough, 
flexible Polyethylene 


3/16-inch mounting bolts. Its tray 
is adjustable to any position later- 
ally or vertically through 360-deg 
swing and features a spring-loaded, 


hold-down rod with rubber :: Z 
bumpers. Fittings are cast alumi- 4 a 
num and have positive locking ac- 4 4 


tion to assure rigidity. Applica- 


tions include mac hine-shop equip- 


ment, electronic assembly, draft- s Quick, slick protection for 
ing projects, wiring and printed- ‘3 tubing, threaded fittings and machined parts 
circuit assemblies. y in process, storage and transit .. . 


mor ize in stock. 
Beach Mfg. Co., 2000 S. Santa org Sean GO) sta on 


Fe Ave., Compton, Calif. 


x. 
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We operate a 


COMPLETE 


Motor Plant 





... that’s why quality and economy 
90 hand-in-hand in famous Gl motors 


True economy in any manufactured 
product is achieved by more efficient 
production, not by the use of cheaper 
components. In General Industries’ 
plants, we produce practically every 
component of GI motors except the raw 
materials. Our self-sufficient, 
integrated production lines, employing 
the most modern machinery, permit 
us to offer you quality and economy 
unexcelled in the A.C. motor field. 
Add our 40 years’ experience in 
designing and building motors for every 
requirement, and you can readily see 
why leading manufacturers the 
world over prefer to Specify GI! 

See Our Catalog in 


SMOOTH [rsa 
POWER |‘ 


or Write for Copy 
AC MOTORS 
1/1800 H.P. TO 1/35 H.P. 














Quantity Price Quotation on Request 


THE GENERAL INDUSTRIES co. 


DEPT. GN ° ELYRIA, OHIO 
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Subtractive Color 
Slide Rule 322 


A slide rule which demonstrates the components 
of different colors will find application in lec- 
tures at high school and college physics level. 
The “Filtergraph” consists of a stationary holder 
with four filters, four corresponding color-coded 
spectrographic diagrams and a slide that moves 
within the holder. This slide has another set of 
four filters with four corresponding diagrams. 
Filters are arranged in a manner to permit ob- 
servation of two individual colors and_ the 
subtractive color simultaneously with the corre- 
sponding spectrographic curves. Any combina- 
tion of individual filters on the slide and station 
ary holder can be arranged quickly. The com- 


plete rule fill fit into a standard lantern slide 
projector for use in large lecture rooms. Eight 
colors can be shown to intermix variously into 
16 additional colors. In a study of yellow and 
orange filters, it can be shown that the color 
differences between the two result from orange 
transmitting less green than yellow does, not 
from transmitting more red. The same filters 
and their spectrophotometric curves can be used 
for simultaneous projections by two lanterns to 
study additive color mixtures. 


Central Scientific Co., Div. of Cenco Instru- 
ments Corp., 1700 Irving Park Rd., Chicago 
13, Ill. 


THESE 
TEMPLATES... 


THIS 
CROWN 
‘‘PACKAGE”’ 


+? 


wrap up 
your right-angle 
design problem! 


. .. And the transition to the “Package” 
concept of right-angle power transfer is 
that simple with this easy-reference tem- 
plate kit. 18 basic Crown right-angle 
units are shown on six template sheets, 
each full scale. 

WHY spend countless hours on research 
and drawings? WHY purchase expensive 
patterns, core boxes, castings, steel and 
other materials? WHY manufacture fix- 
tures and gages? WHY machine, inspect, 
assemble and test components? 

WHY NOT OBTAIN THE IDEAL SOLUTION 
TO YOUR RIGHT-ANGLE PROBLEM... 
IMMEDIATELY, AND AT TREMENDOUS SAV- 
INGS? 

Your local Crown Gear Distributor 
(Listed in Power Transmission Design Di- 
rectory) has the answers . . . and your 
Template Kit. Call him or consult factory. 


320 PARK AVE., WORCESTER 10, MASS. 
A Division of Harrington % Richardson, Inc. 
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INTERLOCKED 
%” 1D. 7024710 


SQUARE LOCKED 
Yo” 1.0. TO 2” 1D 








PENFLEXWELD 
%s” 10. T0 4” 1.0 


FLEXIBLE CONNECTORS 
%” 1.D. T0 12” 1D 





VIBRATION 
ABSORBERS 
Ye” 1.0.70 4" 10 


CONVEYOR TUBING 
3” 1.0. TO 207 1D 





HANA scaeg 


CAPILLARY 
TUBING 
Ye" 1.0.70 %” 1.0 


EXHAUST TUBING 
%” 1D. TO 8” 1D 








COMPLETE LINE OF 
JOB-PROVED FLEXIBLE 
METALLIC TUBING 


When your new product requires 
flexibility in conveying air, water, 
steam, gases, volatiles, granular, 
abrasive or light solid materials, 
specify Penfiex. It's the flexible 
metallic tubing with complete 
engineering service from design 
board to the job installation. 

Penflex offers a complete line of 
all types and sizes of flexible metallic 
tubing. Corrugated and interlocked, 
steel, stainless steel, or bronze in 
sizes from %" LD. to 24" 1.D.... 
rugged, safe to withstand pressures 
and high temperatures. Write for data 
application book on flexible tubing to 


Pennsylvania Flexible 
Metallic Tubing Co., 
Paoli, Pa. 


Air-Powered Wire Cutters 


Requiring less pressure to operate than conven- 
“Air-Nips” 
eliminate operator fatigue normally associated 


tional hand pliers, featherweight 
with manual wire-clipping work. Weighing only 
six oz, hand-sized cutters will snip soldered pon 
tions of 14-page copper wire. Units feature a 
cutting head that can be rotated 180 deg for 


hard-to-reach leads on printed-circuit boards. 
Constructed of forged carbon vanadium steel, 
precision ground and hardened, rugged cutting 
head is replaced easily. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 


New York 17, N. Y. 


Gear-Train Layout Kit 


Ihe layout of precision gear trains can be made 
easier and faster without erasing and redrawing 
or using paper cutouts. With this kit, several 
layouts can be made in less time than it usually 
takes to make one by other methods. In most 
cases, layout drawings can be eliminated com- 
pletely by transferring gear location dimension 
from precision grid board directly to an assembly 
drawing. Each kit contains one 8- by 10-inch 
layout board marked with | /10-inch-square grids; 
10 center pins color-coded for identification and 
100 transparent gear discs. Kits are available 
in 48, 64 and 96 diametrical pitch. 

Advanced Designs Inc., 914 Lullaby Square S., 
Vienna, Va. 


New fiber-synthetic rubber 
sheet packing 


VICTOLEX 


FREE test sheets and technical data 


VICTOLEX is a new multipurpose 
sheet packing developed from a blend 
of cellulose fiber and synthetic rubber. 
In toughness, strength and resiliency, 
it beats ordinary glue-glycerin treated 
paper packing. Victolex has good di- 
mensional stability — won’t shrink, 
stretch, dry out or break down under 
pressure or heat—and has excellent 


sealing characteristics for oil, fuel, 
antifreeze and water. Victolex is avail- 
able in gaskets cut to your specifica- 
tions or in rolls, in four thicknesses. 
Choose from ten grades, all conform- 
ing to the new SAE-ASTM specifica- 
tions. Test samples supplied free. 
Please state proposed application; rec- 
ommendations made if desired. 


FREE Catalog on All Victor Packings 
... Ask for New Catalog No. 505A 


VICTOR MFG. & GASKET CO. 
P. O. Box 1333, Chicago 90, Ill. 
Canadian Piant: St. Thomas, Ont. 


GASKETS « PACKINGS « OIL SEALS * MECHANICAL SEALS 
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ELECTRONIC e 


PRINTED CIRCUIT @ 


GRAPHIC 


SYMBOLS 


MADE TO ORDER 


Repetitive symbols . 
items . . 





. in fact any drafting, blueprint or specification detail 
. can be applied in seconds, rather than drawn in hours. If your 
engineers or draftsmen haven’t yet discovered the speed and economy of 
STANPAT, they are wasting valuable hours. . 
STANPAT tri-acetate sheets are quickly and easily adhered to your tracings 
without special equipment. Reproductions are crisp and clean . 
out, come off or wrinkle. Mail the coupon today and see for yourself. 


. and valuable money. 


. . Won't dry 








STANPAT CO., Whitestone 36, N. Y. 
Phone: Flushing 9-1693-1611 pep: 79 
(CD Please quote on enclosed samples 

CL) Kindly send li e and pl 





Title. 
C. 














P y 
Address eunioiadie 
City_ _State 

ies © © 8 OS OS Oh hULhUm Um Ue Ue 
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EQUIPMENT 


Grid Board Kits 325 


“Fotoceram” grid boards have been com- 
bined into kits that provide a designer 
with all materials needed to make proto- 
type printed circuitry in 15 minutes 
without leaving his desk. Kits contain 
etching resists and etching materials that 
work best with copper-clad glass-ceramic. 
Grid boards are studded with 0.052-inch 
holes in a 0.l-inch grid, making circuit 
and component layout highly manage- 
able. Users etch away copper metallizing 
on boards except where circuit runs and 
pads are desired. The kits contain two 


3- by 5-inch boards, grid paper for prac- 
tice layouts, liquid etching resist for 
board circuit layout, vinyl resist tape, 
two bags of ammonium persulfate crys- 
tals for making etching solution, instruc- 
tions, a price list for reordering individ- 
ual processing materials, sources of 
alternative materials, addresses of sup- 
pliers, and a list of compatible tube and 
transistor sockets, connectors and miscel- 
laneous hardware. 


Corning Glass Works, Corning, N. Y. 


54 


Whether you choose by specification, 


price or both... There’s a Honeywell 


_] For precise control at low 
cost —R7086 —R7087 


Temperature controllers for use wherever precision tem- 
perature control must be maintained. Ranges from 
—150° to +3000° F. are possible. R7086 uses thermo- 
couple, R7087 uses resistance bulb. Both, surface or 
flush mounted. R7086 $150.00; R7087 on/y $120.00. 


pressure control 








(_] For accurate control with 
indication at low cost 


T654A indicates and controls temperatures on an evenly 
graduated scale accurate within 1% of scale range. This 
switch can control an Actionator*, motor, relay, contactor 
or other device. Completely compensates for ambient tem- 
perature changes. Ranges from —150° F. to 1200° F. 
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temperature or 


| 








_] For reliable control at 
minimum cost— VERSA-TRAN 


This inexpensive controller is completely transistorized. 
Needs no tubes, no warm-ups . . . gives instant reaction. 
Works with sensors that can be thermisters, probes, re- 
sistance bulbs, pressure transducers or humidity ele- 
ments. Available in various temperature, humuiaity anc 


pressure ranges. Standard models as low as $39.50. Model 
shown above only $49.50. 
HONEYWELL INTERNATIONAL Sales and service offices in all principal cities of the world. Manu 


facturing in United States, United Kingdom, Canada, Netherlands, Germany France, Japan. 
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to fit your exact needs! 


Whatever your application, 
you'll find the control that suits 
you best in Honeywell’s 


complete selection 


P444 


For industrial applica- 
tions that call for inde- 
pendent high-pressure 
and low-pressure set- 
tings and switching ac- 
tion. Adaptable for sur- 
face or flush mounting. 


T444 


For a wide variety of 
industrial applications 
requiring independent 
high-temperature and 
low-temperature set- 
tings and switching ac- 
tion. Adaptable for 
surface or flush mount- 
ing. Ranges from 0° F. 
to 660° F. 


P428 


For general industrial 
applications requiring 
the control or limiting 
of relatively high pres- 
sures. Models are 
made with explosion- 
proof case for hazard- 
ous locations. Ranges 
from 30 PSI to 5000 
PSI. 


1667 


Designed for use as a 
remote-bulb tempera- 
ture controller. SPDT 
switching provides 
temperature control in 
heating, cooling, or 
heating-cooling com- 
mercial and/or indus- 
trial applications. 
Ranges from —150° F. 
to 1200° F. 


*Trademark 


Honey 








well 
Fiat we Couttol 


iH). bate 


Low-Band Mobile Radio 















A 20w low-band mobile radio set utilizes single- 
unit construction with all operating controls con- 
veniently located on front panel. The 7N20/TVR 
has provision for a local and remote control and 
plug-in installation of “Unicall” at any time in 
the field. (“Unicall” is Aerotron’s selective call 
system which permits sharing of crowded fre- 
quencies without interference.) The transceiver 
is housed in a deep-drawn aluminum cabinet 
which can be mounted easily on dashboard of a 
vehicle or in luggage compartment. The unit may 
also de used as a fixed station. The power sup- 
ply operates from 6 and 12v d-c and 115v a-c. 

Aeronautical Electronics, P. O. Box 6527, 
Raleigh, N. C. 


Torque Screwdriver 327 






An o7z-in torque s¢ rewdriver in both fixed-setting 






and adjustable models has a torque range from 
4 to 100 oz-in. Adjustment is made by setting a 






micrometer-type dial located in the neck of the 





tool. The device contains a 14-inch square-male 





drive, is 614 inches overall and weighs only 8 oz. 
The fixed-setting model, designated TS-SN1, has 
a torque range from | to 100 oz-in, is 5 inches 







overall and weighs only 614 oz. 
Hunter Tools, R. N. Hunter Sales Co., 9851 
Alburtus Ave., Santa Fe Springs, Cu! 












10,000 VARIATIONS... 


all stamped with the T-MARK of total reliability 


Other spring fasteners may look like Tinnerman SPEED Nuts. But only those stamped with 
the T-mark really are SPEED NuTs, made to Tinnerman’s high, precise standards of 
reliability. Tinnerman quality controls are the most stringent in the industry. And only 
Tinnerman stocks a half-billion SPEED NuTS. .. is tooled to turn out 10,000 variations 
... develops 25 new designs each week. Protect your product’s good name by insist- 
ing on genuine SPEED Nuts. Stamped with the Tinnerman “T”—the mark of total 
reliability. Tinnerman Products, Inc., Department 12, Box 6688, Cleveland 1, Ohio. 


CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 

GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales. 
FRANCE: Simmonds S.A., 3 rue Salomon de Rothschild, Suresnes (Seine). 
GERMANY: Mecano Simmonds GMBH, Heidelberg. 


Seat uly 


Look for the Tinnerman “T” 
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Bonded Rubber Pads Damp ; 


E. J. Stefanides, Central States Editor 


In the most recent design of a widely used type 
of locomotive traction motor, preloaded bonded 
rubber pads provide a flexible suspension for the 
motor nose. The iesulting suspension system not 
only provides flexibility and motor support, but 
it also has been highly successful in reducing the 
tendency toward motor nose oscillation as tractive 
effort varies. 

In this type of traction motor, the motor and 
gear reduction form an integral unit, with the 
gear case supported on the axle by bearings and 
the motor nose supported on the truck. This re- 
quires a flexible suspension between motor nose 
and truck to sustain the weight, permit axle move- 
ment in the journal guides and to absorb the re- 
action resulting from motor torque. 

Coil springs and fabric washers both were tried 
unsuccessfully for this type of traction motor. 

The bonded rubber pads of the present suspen- 
sion system have ideal characteristics. Not only do 
they provide the required flexibility for axle 
movement, but they also have a nonlinear load 
curve and an inherent hysteresis effect. By assem- 
bling pads in a preloaded condition, advantage 
is taken of the nonlinear loading. This reduces 
vertical movement caused by tractive effort and 
subsequent inertia effects. The hysteresis effect 
provides damping or snubbing which eliminates 
serious chattering. 

This suspension has been tested extensively in 
service for another three years in diesel-electric 
locomotives, operating in industrial and light 
road switching and mine haulage. It was designed 
by the Locomotive and Car Equipment Dept. of 
the General Electric Co., Erie, Pa. 


Foe 7 
sie Bod Be A 


a 


INDUSTRIAL SWITCHING DIESEL-ELECTRIC LOCO. 
MOTIVE is equipped with new traction motor nose sus- 
pension system. Vibration reduction has appreciable de- 
creased maintenance requirements, particularly for gears, 
pinions and brush rigging. 
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the new 


MICRO-MASTER® 


' ii 35mm Camera-Projector 
Traction Motor Oscillations by Kak 


FIRST with fluorescent lighting. Eliminates 
hot, troublesome reflector floods, gives better 
light. 
t FIRST with curved-field lens. Assures last 
Spacers bit of resolution out of image for highest 
quality blowbacks. 
FIRST with vacuum subject-holder. Holds 
Bonded copy perfectly flat from edge to edge, assures 
rubber pad ab . sharper negatives every time. 
spueapenes . ’ FIRST with motor-driven projector. Film 
moves backward or forward for projection 
at the touch of a button. 
FIRST with backlighting. Increases contrast, 
simplifies reproduction of soiled or two-sided 
originals. 
FIRST with 5-second conversion. From cam- 
era to projector in 5 seconds —simple opera- 
tion assures maximum versatility and output. 


Motor nose 




















' 


A host of technical firsts and finests duction, the new MICRO-MASTER the more you'll want it. To get the full 
make this the most efficient 35mm unit 35mm Camera-Projector enables great- story, see your local K&E dealer, or fill 
yet perfected. Specifically tailored for er accuracy than any other 35mm unit. out and mail the coupon below: 
engineering miniaturization and repro- The more you learn about this new unit, 


Unloading curve 


Deflection 
KEUFFEL & ESSER CO., Dept. DN-4, Hoboken, N. J. 

TRACTION MOTOR NOSE SUSPENSION uses bonded | Gentlemen: 

rubber pads. Pads are assembled under preloaded condi- | Please send me complete descriptive literature on the new MICRO-MASTER® 


tion corresponding to reaction caused by motor torque 35mm Camera-Projector by K&E. 


representing 20 to 30 percent adhesion between wheels | Name & Title: 
and rail. Preloading reduces amplitude of vertical move- | KEUFFEL & ESSER Co. b  Cintenees Ot Adit 
NEW YORK « HOBOKEN, N. J. « DETROIT » CHICAGO sitet F 


ments caused by tractive effort and subsequent inertia ef- MILWAUKEE © ST. LOUIS + PHILADELPHIA * DALLAS « DENVER | 
fects. In earlier designs, motor was supported by coil | SAN FRANCISCO + LOS ANGELES * SEATTLE > MONTREAL = L__ 


springs both above and below truck bracket. 











Circle 66 on Reader-Service Card for more information 


DESIGN NEWS—APRIL 24, 1961 





IDEAS ...MATERIALS 


Aluminum Fingers Pivot 
To Latch Cryogenic Coupling 


Edward W. Schrader, Western Editor 


Thirteen individual aluminum fingers pivot 
within a socket to latch on a mating groove in a 
quick-disconnect coupling. The aluminum fingers 
are made of 6062-T6 aluminum alloy. They have 
a hard anodized finish for wear resistance. 

In mating the two halves of the coupling, the 
nose of the airborne portion impinges on a spring- 
loaded sleeve in the ground portion. As the sleeve 
retracts, a spring-loaded actuating ring extends 
over the fingers to close on and lock the fingers 
into a latching groove on the body of the air- 
borne portion. 

Simultaneously, the noses of the two poppet as- 

semblies in both portions of the coupling cause 

ee. . es. the poppets to retract against their compression 

COATED a. m 3 : springs. The poppets with molded seals unseat to 
ae 4 % b, 7 permit streamlined flow through the coupling. 

Quick disconnection is effected either manually 


to seal out moisture a a or by means of a lanyard attached to the actuat- 


ing ring on the ground portion. Retraction of 


the ring against its compression spring frees the 
Whether you need a tapping screw aluminum fingers to pivot radially outward, thus 
that's coated to seal out moisture...a releasing them from their latched position in the 
spiniock screw that vibration can't budge . .. 1 groove of the airborne portion. Simultaneously, 
; a compression spring extends the sleeve of the 
a hose-clamp screw in carbon steel or ew eae ail om 
al ground portion to assist in imparting the pivot- 
stainless—call on National Lock. Utilize our At ié ing motion to the fingers. As the two pieces sep- 
design-engineering service to solve your Pam an ' Pst arate, the spring-loaded poppets extend to seal 
i against leakage. Fluid pressure behind the pop- 
fastener problem at lowest cost. os 6 hee 2> fee _ Pol 
— * — pets assist in making the seal. The quick-discon- 
National Lock’s diverse production capacity = "# — « ‘ Br nect coupling for cryogenic use is a design de- 
is geared to satisfy all your standard - F velopment of On Mark Couplings, Los Angeles, 
: b Calif. 
and special-purpose screw requirements. : 


Fasteners to your exact specifications .. . delivered 
when you need them... in the quantities 
you require. Write us. 


NATIONAL LOCK 


INDUSTRIAL HARDWARE DIVISION « NATIONAL LOCK COMPANY ee ROCKFORD, ILLINOIS 
INTERNATIONAL DIVISION ¢ 13 &. 40TH ST., NEW YORK, N.Y, ¢@ CABLE: ARLAB QUICK-DISCONNECT COUPLING is rated for operating 
FASTENERS + HINGES*+ CATCHES + PLASTICS+ LOCKS* APPLIANCE HARDWARE... ALL FROM 1 SOURCE pressure to 3000 psi. It is designed for helium gas over 
operating temperature range of —320 to 200F. 
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Rain seal Actuating ring 


Body Spring 
retainer 


Seal retainer End 
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SECTION VIEW OF 
Q UIC K-DISCON- 
NECT COUPLING 
shows fingers latched 
on airborne portion. 
Flow area pattern 
demonstrates means 
of keeping pressure 
drop to a minimum. 


AIRBORNE HALF 


GROUND HALF 


Sleeve 


Aluminum finger 


FLOW AREA PATTERN 





Ei 


New! Space savingest relay 
you've ever seen: New 
Cutler-Hammer Compact 300° 


Cutler-Hammer’s new, versatile 300 volt 6 amp., 
industrial control relay is so reliable it’s permanently 
sealed. Bifurcated contacts add even more millions 
of operations. 

So compact you can get 8 circuits in a panel space 
only 2” wide by 234” high. 2, 3, 4, 6, 8 poles with any 
combination of N.O. or N.C. contacts available. Add 
new ‘“‘mechanical memory”’ latch at any time. Same 
life as relay. Get full details in PUB. LO79-H272. 


WHAT'S NEW? ASK.. 


vt ilps al HAMMER 


Cutter-Hommar inc. Milwevhee, Wisconsin uments Laboratory + Subsidia ' 
Hammer inter; A Associate Can — utier-Hammer, Lid ther-Hammer Men ana. rw A 
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SNAP 
ACTION 


FEATHER 
TOUCH 
SWITCH 


Feather-touch operating torque (4 inch grams 
maximum) 


Accepts standard .205 x .032 Q.C. terminals 
Can be used for solder connection also 
Positive overtravel stops molded in case 
Friction-free blade pivot 

Lateral rock-wipe contact action 


Und. Lab. Inc. and CSA approved 
5 amps 250 V a-c 


Dependable long life! Angled terminals save space 
and protect sensitive switch mechanism during use 
and installation. Available with clockwise and coun- 
ter-clockwise actuation. Ideal for vending, office 
machine, electronics and other precise, low operat- 
ing force use. 


Over 8000 Cherry switch variations are 

available to help solve your specific switch- 

ing problems. Write for sample and com- 
i f plete literature! 


HERRY ELECTRICAL PRODUCTS CORP. 


4 1649 Deerfield Rd., Highland Park, Ill. 
Phone: Idlewood 2-8182 
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dee 
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DESIGN DATA 


igs Oe eal } F é looking 


for 


Temperature-Scale Reference Charts } STRONG 


and 
Che following charts will be useful in determining Charts | through 4 cover a range from absolute 


approximate temperatures in Fahrenheit and Centi- zero to 1500F. Chart 5 expands a portion of Chart 3 9 economical 
grade (or Celsius) and their respective absolute 2 and covers from zero to 212F. Chart 6 covers from 3 CHAIN? 


e 
LOCKE 


STEEL 
PINTLE 
CHAIN 


scales. absolute zero through 4500F. 








THE LOCKE STEEL 
CHAIN COMPANY 
HUNTINGTON, IND. 
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Get Easier, More Accurate 
» (Cylinder Speed 


FAHRENHEIT 


IN AIR OR 
HYDRAULIC USE 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 
for extremely accurate air or oil flow 
control and a floating retro ball check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only o 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 
in 6 female pipe sizes — Ve" to %"’. 
Valve bodies ore made from brass, olum- 
inum, steel or stainless steel. Attractive 
Prices — Immedicte Delivery. 

Write for Illustrated Circular and Price List. 
Single Acting 
Cylinder 
Speed Control, 


ae 
(came 
4 


inlet speedcontro! for 
Double Acting Cylinder. 
































2921 GRANT STREET 
BELLWOOD (Chicago Suburb) ILLINOIS 
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Economically mass 
produced on fully 
automatic patented 
machines, GRC nylon 
parts are available 
from stock in 

many sizes and types. 
GRC uses single cavity 
techniques, molds 

in one automatic 
cycle, gets accurate, 
uniform parts. 

These advantages, 
these economies, apply 
too, to tiny made-to- 
order parts to your 
specifications . . . 

in quantities of 

25,000 to many 
millions. Write for 
bulletin describing 
GRC's unique method 
for injection molding 
small plastic parts 

or send prints for 
quotations. Ask obout 
our zinc alloy 

die castings 

too! 


NO SIZE 
TOO SMALL 
Maximum: 


1'4"* long 
—.03 oz 


NYLON & sume: 


parts from G R C | 


MOLDED NYLON SCREW 
INSULATORS and WASHERS 


insulators completely insulate metal 
screws from mounting . . . used as light 
load bearings and bushings. Washers 
used in a wide variety of insulating ap- 
plications. Both are stocked in sizes to 
fit #4 to Y%” screws. 

Elastic and resilient, they conform to 
irreguiar surfaces, seal, dampen vibration 
. . » are economical 

GRC’s special automatic molding tech- 
niques assure high quality at lowest pos- 
sible cost—let you make the most of 
nylon’s high strength-to-weight ratio, elec- 
trical insulating and other qualities. 


Write, wire, phone 
IDAY for 


SPD gy 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Small Die Castings 


135 Beechwood Avenue, New Rochelle, N. Y. 


* NEw Rochelle 3-8600 
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MAKE UP YOUR 


ab Cut off the required 
length of V-Belting. 





OWN V-BELTS... 
IN ANY LENGTH 


with 


ALLIGATOR 


V-BELT 


FASTENERS 


AND A LENGTH OF CROSS- 
WOVEN TYPE V-BELTING 


@ Attach Alligator 
V-Belt Fastener 


(3) Thread belt ends around 
sheaves and join fastener 


{ 


{Ava 
ee 


FAST AND EASY INSTALLATION 
ORDER FROM ON ALL V-DRIVES 
YOUR ; 
DISTRIBUTOR 


or write to us 
for bulletin 
no. V-227 


4708 LEXINGTON ST. ° CHICAGO 44, ILLINOIS 
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Charts... Conf. 


CHART 5 


F R 
212 671.69 


200 660 
190-3 650 
180 -g-— 640 
170 630 


160 4-620 


ge? 


The 6 most important things in your working life 
are your five skilled fingers and your A.W.FABER 
#9800SG LocktTite Tel-A-Grade Lead Holder. 


LOCKTITE becomes a part of your creative proc- 
ess. The no-slip functional grip gives you smooth 
traction and practically banishes finger fatigue. 
Gun-rified clutch holds the lead like the jaws of 
a bull dog. Unique indicator reveals the degree 
in use at a glance. Carries ironclad 2-year guar- 
antee. A.W.FaBeER will replace the entire holder 
at no charge if any part wears out in normal 


Our Bicentennial year—1761-1961 
200 years of uninterrupted 
manufacturing experience 


most 
Tan) exedac- Ui! 
things 


in your 
Wrela.qlare 
fiks 


usage. Yes, you can buy cheaper lead holders, 
but can you afford to let pennies stand between 
you and your perfect working tools? Buy quality 
—buy LocxtTire, call your dealer today. 


Castell Drawing Leads +9030, ore of the identicol 
quality and grading as world-famous Castell wood pencil 
@ Usable in all standard holders, but a perfect mate for 
Locktite ™ Drows perfectly on all surfaces, including 
Cronar and Mylar base films ™ Available in all degrees 
from 7B to 10H, and in a kaleidoscope of colors & 
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CRSTELL 


A.W.FABER-CASTELL 
Pencil Co., Inc., Newark 3, N. J. 
































DYNA-TROL 


flow-regulating valves 
/>" pipe sizes 


air to 250 psi 
oi! and water to |,000 ps 


L2OLSL[SIN/8 how to replace a 1/4” valve with a 
less-costly /e” valve (and get extra precision in low-flow ranges) 


SoZLUrienws NEW MEAD DYNA-TROL VALVE 


Small, economical MEAD DYNA-TROL flow-regulating 

} valves can replace more costly valves of larger pipe 
4 ; , : ; 

size. Reason: Internal design permits pneumatic or 
hydraulic flow equal to full pipe area in both di- 
rections. The first 360° turn of the adjusting sleeve 
increases flow from zero to about 10% of potential 
—a new measure of precision in low-flow ranges. 
Successive turns accurately reach 100% of pipe ca- 
pacity. To cut costs and give exacting control to 


Check these design advantages 
of the new MEAD DYNA-TROL 
flow-regulating valve: 


e Adjusting sleeve — easily rotated 
by hand —locks to any setting 


and cannot be accidentally re- 
moved from valve body 
Calibrated sleeve records settings 
for future reference 
Knife-edge variable orifice re- 
duces flow distortion caused by 
viscosity changes in working 
medium 

No internal springs to cause 
malfunction 

All parts rust-proof 

Wide operating range: —40° F. 
to +250° F. 


piston speeds, specify MEAD DYNA-TROL valves to solve 
your flow regulating problems. For information on 
quick delivery, write to MEAD today. 


PRODUCTS FOR AUTOMATION \. 


NAF. 
FLUID DYNAMICS 


“A DIVISION OF MEAD SPECIALTIES CO. 
4114 N. KNOX AVE., Dept. 341 CHICAGO 41, ILL, 





ASK YOUR MEAD MAN for more dollar-saving automation ideas 
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DESIGN DATA 


Nomogram 
For Basic Gas Equations 


G. Szilva, Mechanical Engineer, 
Climax Molybdenum Co., Coldwater, Mich. 


The following equations are common in work 
involving thermodynamics: 
(1) pv"==constant or p,v,"=p.V," 
(2). Ty®-t=constant or T,v,2-"!=—T,v."" 
(3) ‘Pp -")/"=constant or Tip, @"" 
T,p,0-"/" 
Where: 
absolute pressure (p, and p, must have 
same units) 
volume or specific volume (v, and vy. 
must have same units) 
absolute temperature (T, and T, must 
have same units) 
They are valid in many cases where the medium 
can be considered an ideal gas. The nomogram 
may be used for: 
Reversible adiabatic process where “n”’ is 
called “k”, the adiabatic exponent. 
Irreversible adiabatic process if “n” can 
be assumed constant. 
Reversible isothermal process where 
“n” ¥ 
Irreversible isothermal process (throttling) 
where “n” k 
Reversible polytropic process if “n” can 
be assumed constant. 
(6) Irreversible polytropic process if “n” can 
be assumed constant. 
The general mathematical form used in the 
nomogram is a,b,* a.b,* and can be used for 
all three equations. 


Example: 

Determine the final temperature of air if it is 
compressed to 20 cu ft and if the process is as- 
sumed adiabatic. The temperature was 40F and 
the volume was 200 cu ft before compression. 


Solution: 
a, = T, = 460 + 40 = 500R 
b, =. v, = 06 cu ft * 
OS, <7 Vy, == BO cy ft 
The exponent x = n-l Beko 3 4-) = 0.4 
To keep the solution on the nomogram, factor 
a, — 500 by 100 and use a, = 5. Final reading 
must be multiplied by 100 to get correct answer. 
Align b, = 200 with x 0.4, and extend to 
intersect Reference line |. Align this intersection 
with a, 5, intersecting Reference line 2. 
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MULTI-STAGE BLOWER THIS SMAL 


New Globe multi-stage blowers drive cooling air against the extreme pres- 
sure resistance you encounter in heat exchangers, tightly packed black 
boxes, and crammed transistor circuitry. They deliver 39 cfm against 14” 
H,0 back pressure! (65 cfm free air.) With STAX-3-FC blowers you can 
design right past costly devices and heavy centrifugal air ‘‘pumps’’ (that 
use 14 hp or more for comparable volume/pressure). And you can keep 
the whole package small. A limited number of units are stocked for proto- 
type quantity delivery to you in 24 hours. 

With a low specific speed (Ns= 15,000) STAX blowers perform far 
past the stall regions of other axial blowers. Unique dynamically balanced 
rotor design permits the use of one, two, or three stages in the same 
size package. Motor operates on 200 v.a.c., 400 cycle, three phase power. 
Units are designed to meet applicable MIL specs; nominal continuous 
life is 1000 hours. Weight: 29 oz. (3-stage). Production tooling keeps the 
price within reason. If you need more performance, different power, etc., 
Globe will design the exact multi-stage blower you require. 

The powerful STAX is one of hundreds of miniature blowers made by 
Globe and engineered for your application. Request Bulletin STX, or call 
direct: Globe Industries, Inc., 1784 Stanley Avenue, Dayton 4, Ohio. 
BAlIdwin 2-3741. 


GLOBE INDUSTRIES, INc. $C) Se]-j]= 


PRECISION MINIATURE A.C. & D.C, MOTORS, ACTUATORS, 


TIMERS CLUTCHES BLOWERS FANS MOTORIZED. DEVICES 
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Which GEAR MATERi a, 
INSTRUNEN 2 
Wears Best * Align b, 20 with x 0.4 and extend to Refer- 


: ae Anodized Aluminum? 
| S 
eS 


ence line 1. Align this intersection with intersection 





9 F 


on Reference line 2, and extend to read a, 12.5. 
a4 (12.5) (100) 1250R, and 
1250 160 — 790F. 


a" 


Write or wire today for 
reprint of tests by R. J. Benson 
of 
BELL TELEPHONE LABORATORIES 


__eee (5 Page reprint from Product Engineering) 


w 


SINITE D-10S, a product of Booker-Cooper, Inc., shows ex- 
cellent wear characteristics in independent tests performed 
at Bell Telephone Laboratories. 


Five pages of test data covering a wide range of materials 
(reprint from Product Engineering) is yours upon request. 


See how Sinite D-10S, a self lubricated material, compares: 
in temperature range . . . in back lash . . . in wear life. 


6940 FARMDALE AVENUE 
BOOKER-COOPER, INC. NORTH HOLLYWOOD,CALIF. 


TR. 7-7105 


> 


RE tras Otel bide 
NR 


3 
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Centrifugally-cast Ampco 
Metal screwdown nut 
stands up under the ter- 
rific pressures developed 
in rolling-mill operations. 


A series of special copper-base alloys which with- 
stands tremendous impact and shock loads — resists 
wear, abrasion, erosion, and corrosion. Bulletin 33 
tells you more about “the metal without an equal.” 
Send for your free copy. Do it today. 


— 
. MILWAUK 1 <q o 

P METAL INC DEPT. 40-D L UKEE wis e — 1000 
, « WEST COAST PLANT: HUNTINGTON PARK, CALIF. G-5 
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DESIGN DATA 


Natural Frequency 
Of Cylindrical Springs 


Richard Wadler, Mechanical Engineer, 
Raytheon Co., Bedford, Mass. 


The natural frequency of a cylindrical spring 
with one end clamped (Fig. 1) is given by:* 
f = 1/20 \V/ 2F.g/W 
Where: 
F, spring rate = F/y 
= deflection = 8FD*N/d‘G, and 
therefore: F, — d*G/8D°N 
W = weight of spring = 0.785d*xDNw 
Substituting (4) and (5) in (1) 
f © d/ND? \/ G/w 
Using average values for steel in (6): 
G = 12,000,000 psi and w = 0.28 Ib/cu in: 
f © 6500d/ND? (7) 
For a cylindrical spring with both ends clamped 
(Fig. 2): 
f © 13,000d /ND2 (8) 
Nomenclature: 
f = natural frequency, vibrations /sec 
F, spring rate, lb/inch of deflection 
g acceleration due to gravity, 386 inches 
sec /sec 
weight of active part of spring, lb 
axial load on spring, Ib 
axial deflection, inches 
mean diameter, inches 
number of active coils 
wire diameter, inches 
transverse modulus of elasticity, psi 
specific weight of spring, lb/cu in 


Example I: 

Find the natural frequency of a cylindrical 
steel spring with one end clamped if the mean 
diameter is 2 inches, wire diameter is 0.3 
inch and there are 10 active coils. 

Solution: Align D = 2 inches with d, = 0.3 inch, 
intersecting the reference lines Align this inter- 
section with N — 10.and read f = 49 vibra- 
tions /sec. 


Example 2: 
The natural frequency of a cylindrical steel 
spring, with both ends clamped, must not ex- 
ceed 21 vibrations/sec. Find the required ac- 
tive number of coils if mean diameter is 174 
inches and wire diameter is 0.05 inch. 

Solution: Align D = 1.875 inches with d, 0.05 
inch, intersecting the reference line. Align this 
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Typical “ground all 
over” series 1600 
“precision” bearing. 


COST REDUCTION \' 
is Today’s No. I 
Design Problem 


..-and NICE 


Can Help 
Lower Costs! 


WRITE FOR 
CATALOG NO. 190 


YES, the bearings illustrated are identical, 
except for degree of precision. Because of the 
precision differences, there is a substantial 
difference in cost . .. NICE can provide bear- 
ings incorporating any degree or combina- 
tion of precision features between the higher 
priced “ground all over” series 1600 and the 
low cost “unground” series 3000. 

ARE YOU PAYING FOR MORE PRECISION 
THAN YOUR BEARING APPLICATION RE- 


" QUIRES? The specific requirements of your 


particular application should determine the 
precision features of the bearing you use. 


Typical ‘“unground” 
series 3000 “preci- 
\ sion type” bearing. 


PRODUCT DESIGNERS will find many cost-saving ad- 
vantages in the use of NICE PRECISION, SEMI-PRECI- 
SION and UNGROUND BALL BEARINGS. Experienced 
NICE Engineers can not only help in the selection of 
the proper standard bearing, but can design “exactly 
right” special bearings to meet particular application 
requirements, 


bd 


NICETOWN PHILADELPHIA: PENNSYLVANIA 
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intersection with f 21 vibrations/sec and read *References: 
N 9 coils. 1. “Machine Design”, V. L. Maleev and J. B. Hart- 
man. 
2. Kent’s “Mechanical Engineer’s Handbook”. 


PLATECOIL 


boosts efficiency in all kinds of tank and 
process heating and cooling — saves on 
engineering, fabrication and maintenance 


PLATECOIL can be engineered and factory-fabricated to exact 
specifications. Available in a wide range of standard sizes, 
specially formed or fabricated units, and most weldable metals. 
Operating pressures up to 250 psig. 


WRITE FOR NEW BULLETIN P51 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc. 
Lansing 9, Michigan 
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N Number of active coils 
Reference line 
f Natural frequency (vibrations/sec) 
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The Self Reliant 
Rotating Joint 


The Rotary Union automatically maintains 

unvarying efficiency wherever gases or liquids are 

used to heat or cool revolving equipment. It is self- 

adjusting to variations in line pressure and self-aligning to 

stress and strain . . . never requires mechanical maintenance 

of any kind and outlasts any other rotating joint. 

The Rotary Union is available in over 40 standard types and 4 
TO 


Oo 
dy Wire diameter (both ends clamped) (inches) 


d} Wire diameter (one end clamped) (inches) 


D Mean diameter (inches) 


sizes in 1%" through 5” pipe sizes. Ask for Bulletin 700 for 
complete information. 





*Trade Name—Potented 
“WHERE = Gesd Connections COUNT” ’ 
PERFECTING SERVICE COMPANY, 332 Atando Ave., Charlotte, N.C. i 


4 
Baltimore—Buttalo—Camden, N J —Chicago—Cleveland—Los Angeles EXAMPLE 1 
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EXAMPLE 2 


New York—Providence—Montreol— Toronto 
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A NEW PRODUCT DEVELOPMENT FROM BARDEN 


PERFORMING 


IN A Re 
HOT SPOT | 


As every parent knows, small boys have an amazing capacity to perform well in heat 
that would fell the average adult. In much the same way, BarTemp* ball bearings operate 
effectively up to 575° F., permitting synchros, fans, control motors and other lightly 
loaded devices to perform at higher temperatures than ever before. ead iin 


4 Unretouched photo of inner ring from 
BarTemp bearing that ran 2727 hours— 
1010 hours at 500°F. plus an additional 
1717 hours at 575°F. Dark band in race- 
way is lubricant transferred from retainer. 
¥ Excerpts from lab and field test results. 





Bearing —— ‘hou Hours 





500°F, | 1,200 | 2727 
SR3HX110 | | 27 pop" 





SR4HX110 338°F. | 10,000 | 2500+ 





SR3HX110 392°F. | 1,200} 1240+ 





SR3BSSX112 | SOO°F. | 4,500 | 1036+ 




















SR2HX110 575°F. | 2,500 | 1628 





NEW DESIGN DEVELOPMENTS 


Two design innovations made BarTemp 
possible—a Barden-developed heat treatment 
for stainless steel used for the bearing rings, and 
a new retainer that serves as a dry lubricant 

and a ball separator. The BarTemp retainer, 
reinforced Teflon compounded with a solid 
lubricant, is the sole lubrication required. As 
the bearing rotates, the balls transfer microscopic 
particles of the lubricant to the raceways. 


TEST RESULTS 


In tests by more than 20 precision bearing users, 
BarTemp bearings in synchros, control 

motors, blowers, pressure switches, tachometer 
generators and other lightly loaded devices 
have operated from 1000 to 24,000 RPM and at 
temperatures from —100°F. to 575°F. 

Typical life exceeds 1,000 hours. 


PROTOTYPES AVAILABLE 


Prototype quantities of seven BarTemp sizes 
from .3125” to .7874” O.D. are immediately 
available in angular contact types, open or 
shielded. For further data and detailed test 
results, ask for BarTemp Data Sheet B-1. 


Barden is a major supplier of miniature; instrument, spindle and turbine bearings volume-produced to ABEC 7 tolerances or better 


for reliability... specify 


BARDEN 


PRECISION 


BALL BEARINGS 


THE BARDEN CORPORATION, 230 Park Ave., Danbury, Conn. - Pioneer 3-9201 
Western Office: 3850 Wilshire Bivd., Los Angeles 5, Calif. - Ounkirk 5-OO034 
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LITERATURE 


To obtain copies of numbered literature .. . 
circle appropriate number on Reader-Service 
card. 


Drafting Room Equipment 451 


Equipment advances in the engineering field de 
signed to reduce fatigue, increase individual 
draftsman efficiency and save floor space. Prod 
uct and planning guide ADR-612 contains 32 
pages illustrating drafting and tracing tables, 
filing equipment and drafting accessories. Spec- 
ification charts are provided as well as sugges- 
tions and ideas for planning the file area. Ham- 
ilton Mfg. Co., Two Rivers, Wis. 


Clamps, Fixture Components 452 


Catalog No. 1110 covers a complete line of 
clamps and fixture components and provides a 
special section on toggle-action clamps. Tables 
of specifications for these components, with a 
special accessories and replacement-parts chart 
for toggle-action clamps, complete the 52-page 
catalog. Universal Engineering Sales Co., Frank- 
enmuth, Mich. 


Electronic Catalog 453 


Complete price and performance information 
on a comprehensive variety of electronic equip 
ment and components and radio-TV_ supplies. 
This 268-page catalog is indexed by products, 
new products and manufacturers, and includes 
a tube cross-reference. Wedemeyer Electronic 
Supply Co. of Michigan, Ann Arbor, Mich. 


Materials Technology 454 


\ handy, data-packed, eight-page roundup on 12 
new products. The materials described offer im- 
portant opportunities for improved design and 
performance in applications requiring resistance 
to abrasion, chemicals, corrosion, nuclear radia- 
tion and high temperatures. Carborundum Co., 
Dept. BMD, P. O. Box 337, Niagara Falls, N. Y. 


Properties and Selection 
Of Metals 455 


A 32-page illustrated brochure describes the 
new, 1300-page ASM Metals Handbook, 8th Edi- 
tion, Vol. 1. Actual examples from each of six 
major sections are presented with documentary 
information on how the book was compiled by 
1335 ASM members from every area of industry. 
American Society for Metals, Metals Park (Nov- 


a 


Circle 83 on Reader-Service Card 


elty), Ohio. 














DIAMOND 


cracks DESIGN BARRIERS 


New horsepower ratings* for DIAMOND Roller 
Chains, plus four new products, have opened 
up a whole new range of D1amonp Roller 
Chain applications for design engineers! 
Size for size, DIAMOND now gives you in- 
creased horsepower capacity, higher speeds, 
longer life, and greater economy in present 
applications . . . and suggests many new 
areas in which roller chain efficiency can 
be utilized. 
Example: Former ratings for 1” pitch roller 
chains permitted sprocket speeds up to 1160 
RPM; new ratings include speeds to 2800 RPM. 
Rated horsepower capacities formerly did not 
exceed 49 HP; new ratings exceed 150 HP.* 


*New speed and horsepower ratings are those established by the 
Association of Roller and Silent Chain manufacturers, of which 
DIAMOND is a charter member. 


See next page for DIAMOND’s four new 


product developments which may help you 
solve present special problems. 


Available now—new DIAMOND Stock Roller 
Chain, Sprocket and Coupling Catalog No. 760 
with new higher ratings for roller chains. 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 


402 Kentucky Avenue ~- Indianapolis 7, Indiana 








DIAMOND 


ROLLER 
CHAIN 


World's smallest 
bushing type 
chain! 
Actual Size 

.1475” PITCH 


es i: 035 Lb./Ft. 
£ 7) a Tensile Strength: 
Saou” . op 


180 Lbs. 


For cameras, computers, recorders and other de- 
vices with miniaturized movements requiring 
strength, synchronization, and precision. Precision 
built of corrosion resistant, non-magnetic stainless 
steel. Stock sprockets available . . . or made to 
your specifications. Conveyor chain supplied with 
special attachments on custom orders. 


For additional information, request free Bulletin 


® REGISTERED IN UNITED STATES PATENT OFFICE 





These new products can help 
solve your design problems 


DIAMIND@>duruaweld 


TOP PLATE 


CONVEYOR 
CHAIN 


Costs less to buy 
. and less to maintain 


— 


@ Case hardened 
bushed joints and 
deep sprocket alignment 
for greater loads and speeds 


@ Streamlined under-surface is 


easier to clean. 


DIAMOND “Projection welds” produce a perma- 
nent metal fusion as strong as the metal itself. 

Duraweld eliminates rivets, attachments and 
extra fittings. Duraweld is easily detachable at any 
joint. Links are interchangeable with links of 
other roller chains of the same general type and 
may be used on existing rails. 


Request free Bulletin 


DIAMOND CHAIN COMPANY, INC. 


A Subsidiary of American Steel Foundries 
402 KENTUCKY AVENUE «+ INDIANAPOLIS 7, INDIANA 


ffices and Distributor All Principal Cities 


DIAMOND 


™ 


FLEXIBLE 
COUPLINGS 


Shaft-rated for selection 
by shaft diameters! 


Hi-Cap Couplings 

give you 

@ Lower Cost 

@ Bearing and Shaft 
Protection 

@ High Torque 
Capacity 


means High Capacity 


All working parts are heat treated steel, hardened 
to give greater resistance to wear and longer serv- 
ice life. Hi-Cap Couplings can be quickly in- 
stalled, aligned and connected without..special 
tools. A single pin easily connects the coupling 
chain. Removal of chain completely disengages 
the driving and driven units. Available in Finished 
Bore and Taper Lock. 


Request free Bulletin 


The trademark Hi-Cap is the property of Diamond Chain Company, inc. 


The trademark Tuf-Flex is the property of Diamond Chain Company, inc. 





Electronic-Electrical Facilities 456 


Design, engineering and manufacturing facilities for 
aviation, missiles, space vehicles, automation controls, 
industrial, municipal, public utilities, transportation and 
marine. Illustrations are provided of plant operations and 
standard products in electronic, electrical, military and 
commercial industries. The 16-page brochure, “Yesterday, 
Today, Tomorrow”, shows in diagram-form company 
management and integrated operations. Kurz & Root Co., 


Appleton, Wis. 


Torque-Tension Manual 457 


An 18-page Design Manual, No. 6101, includes 12 tables 
listing specific recommended installation torque values 
for thin and standard height UNC and UNF hex-type 
nuts. It discusses factors to be considered in selecting a 
tightening torque, also effects of the use of lubricants. 
Additional data include tables of tensile stress areas and 
bolt strengths. Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. 


Precision Metalworking Equipment 458 


Detailed information and costs on precision metalworking 
equipment. Catalog No. 61 covers hand- and power-oper- 
ated precision metalworking machines, related accessories 
and expendables including single-station punches and 
dies, adjustable punches and dies and standard V-type 
press brake dies. The 32-page catalog also provides a 
selector guide and index. Di-Acro Corp., 10 Jefferson Ave., 
Lake City, Minn 


Thermocouples, Pressure Probes 459 


Complete specifications, details and prices on thermo 
couples, pressure probes and allied components. This 60- 
page catalog offers an off-the-shelf line of industrial 
thermocouples and pressure probes, manufactured with 
aircraft quality. A “simple-to-order” format makes this 
catalog an easy buying reference. Advanced Dynamics 
Inc., 16321 Rockside Rd., Cleveland 37, Ohio. 


Self-Locking Fastener 460 


Reviews a self-locking swage nut, half the weight of com 
parable fasteners and designed for fast, economical in- 
stallation in thin metals, including dimensional data for 
the single installation tool. Performance data include size 
by-size tabulation of minimum tensile strengths in pounds 
for both coarse and fine threads. Standard Pressed Steel 
Co., Jenkintown, Pa. 


Size 5 Servomotor Data 461 
Shows photos of size 5 unit, outline and schematic draw- 
ings and torque-speed curves. Other data include com 
plete electrical and mechanical specifications, motor dy 
namics, construction features and modifications available. 
Helipot Div. of Beckman Instruments, Inc., 2500 Fullerton 
Rd., Fullerton, Calif. 
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Most versatile 
transmission 
ever developed! 


SPRING REACTION ARM 


Incorporates a series of leaf 
springs which provide pro- 
gressive overload capacity, 
reduce shock loading, and 
revent internal damage to 
he unit. 


TORQUE RELEASE ASSEMBLY TYPE “A” 


A mechanical attachment— 
integral with reaction arm— 
which provides complete dis- 
engagement when a pre- 
selected torque is exceeded. 


Engineered Equipment for 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY - 
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A spring-loaded friction clutch 
combined with the reaction 
arm assembly. Designed to 
slip at a preselected torsional 
overload. Restores normal 
operation automatically when 
overload ceases. 


TORQUE 

RELEASE 

ASSEMBLY 

TYPE ““B” 

A mechanical at- 
tachment—sep- 
arately mount- 
ed—which pro- 
vides complete 
disengagement 
when a prese- 


lected torque is 
exceeded. 


4 


MANUAL FRICTION CLUTCH 


Permits manual engagement 
and disengagement of the 
unit. Provision is made for 
adjusting the clutching pres- 
sure as well as compensating 
for wear. 


TORQUE LIMITING CLUTCH 


Mechanical modification of 
the electromagnetic clutch 
assembly to provide auto- 
matic eaegene whena 
preselected load is exceeded. 


Aircraft and Industry 


Offices in Los Angeles and Dallas 


PATENTED 


ELECTROMAGNETIC CLUTCH 


This modification of the 
manual friction clutch pro- 
vides remote control of the 
unit by means of solenoid 
actuation. 


DIRECT MESH ATTACHMENT 


Permits 2-speed operation 

through a manually operated 
— mounted on reaction 
ub. 


For complete infor- 
mation, write for 
Catalog IR-61 or contact 
our nearest office 





LITERATURE 


Magnetic Shield Data 462 


Reference data on magnetic shields and shielding imate 
rials and a catalog of shaft hardware. The 16-page book 
let contains curves and tables to help the design engineer 


SEND FOR A COPY OF 28-PAGE CATALOG 66SR. WHICH PROVIDES select the proper shield for his particular application. In- 
OPERATING DATA ON BREEZE CUSTOM UNITS AND DRAWINGS cluded are “Nicoloi” and “Mu-Metal” shields for multi 
AND SPECIFICATIONS OF ALL STANDARD SLIP RING ASSEMBLIES plier phototubes, charge storage tubes and cathode-ray 
tubes, with a cross-index of tube type and required shield. 
Ihe catalog section describes bezels for cathode-ray tubes, 
gear drives, shaft locks, bearings, couplings, knobs, dials 
and dial locks. James Millen Mfg. Co., Inc., 150 Exchange 

St., Malden 48, Mass. 


MBI N / N( 2 Grooved Pins and Studs 463 
Various types, dimensions and fastening applications of 


solid grooved pins and grooved drive studs. Engineering 


data are consolidated for fast and easy reference in this 
12-page catalog, permitting engineers and designers to 
design the pins into assemblies without having to request 


further details. The catalog describes materials used, 
drilled-hole tolerances, shear strength, maximum torque, 


insertion forces, horsepower transmitted as well as the 
basic principle of grooved pins. Groov-Pin Corp., 1125 
Hendricks Causeway, Ridgefield, N. J. 


FOR LOWER COSTS=-FASTER DELIVERY Electrical Insulations 464 


This 12-page condensed book covers a complete line of 
This slip ring assembly controls, powers and monitors the centrifuge arm of a motion electrical pressure-sensitive tapes, electrical insulating ma- 


simulator. Its production required the combination of highly creative engineering skills, terials and silicone rubber. Construction, electrical prop- 
; : ae = ‘ F erties, strengths, methods of application and govern- 

well-equipped manufacturing facilities and diversified production methods available to sith ipatilandon ‘seualniiitn of teins: qmuliness:: tee 

you at Breeze. presented in concise, easy-to-read form. Permacel, New 

The unit, having a duty cycle of 2000 amps, is only 48” high, yet contains 425 slip Brunswick, N. J. 

rings. These include both standard rings and rings engineered for this application. There 

are rings of flat and cylindrical design, electroplated rings and rings of fabricated con- 

struction in the assembly. Industrial Pressure Clamps 465 


Whatever your slip ring requirement, it can be met without compromise pocm Ki gives. Mipmnelies . dencctnciens,: tgedilcstlons: 


=. shipping weights and list prices of a complete line of in- 
For general applications, Breeze offers a line of field-proven stand- 4 : U dustrial pressure clamps, hose fittings and allied products 
p . ; , - , Ac > listi P $ wi §-2 itis 
ards with ring envelope diameters from 1” through 10%”. These are — A complete listing of the products with BS-21 (British 
j ; Standard Pipe Threads), as well as NPT (American Na 
flat, fabricated assemblies built from off-the-shelf components to tional Taper Pipe Threads) completes the 24-page catalog. 
insure rapid delivery at reduced costs. oe eee Band-It Co., 4779 Dahlia St., Denver 16, Colo. 
For custom applications including general purpose control and 
power, radio frequency and video, high voltage, high speed instru- 
mentation and switching, Breeze produces flat, cylindrical or con- ad Limit Switches 466 
centric assemblies using all standard construction methods, fabricated, 


electroplated and plastic molded. 


at Breeze. 


Includes an application guide, a short section on limit 
switch terminology, and selection and installation guides. 
Bulletin GEA-7312, 12 pages, describes limit switches for 

automatic pilot control. Literature covers typical: appli- 
BREEZE CORPORATIONS, INC. cations of lever, leverless and rotating cam and itm 
os 700 Liberty Avenue, Union, New Jersey + Telephone: MUrdock 6-4000 switches, as well as tripping forces involved for activation 
of each switch. Photo of each model is shown along with 


: 3 fi cutaway photo and callouts. Diagrams give typical di- 
Manufacturers of electrical, electro-mechanical and hydro-mechanical mensions of each model. General Electric Co., Schenectady 


components and systems and fabricated metal products. 5 N.Y. 
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Precision Gears 467 


Data on 28 types of gears and related 
parts. The four-page folder includes flat 
hubless (with or without lighting holes) 
pin hub (solid or inserted), clamp hub 
(solid or inserted), integral clamp hub 
(solid or inserted), antibacklash (pin 
hub or clamp hub), antibacklash (in 
tegral clamp), helical, internal, miter or 
bevel, nonmetallic, clusters, sectors 
splines and shaft gears. Applications 
ranging from missiles, computers, air 
borne devices and radar to electronics, 
fire control and automation are dis 
cussed. Instru-Lec Corp., 520 Homestead 
Ave., Mount Vernon, N. Y 


Liquid Springs 468 


Standard liquid compressible spring 
shocks for storing and absorbing from 
10 to 1,000,000 lb energy and 460,000 ft 
Ib energy absorption. Also included are 
springs, dashpots, time-delay shocks, 
pipe systems, actuators and accelerators 
Handbook CH-1 illustrates and explains 
liquid compressible devices, provides de 
sign data for “specials” and pictures en 
gineering and manufacturing facilities 
Faylor Devices, Inc., 200 Michigan Ave., 
North Tonawanda, N. Y. 


Numerical Control 
Capability 469 


A 28-page report on numerical control 
and its application in the aircraft in 
dustry. The history and advantages of 
numerical control, equipment and op- 
eration at the machine, and methods of 
preparing the tapes are described for the 
company’s installation. Schematics, pro 
posed applications and examples of cost 
savings complete the report. Republic 
Aviation Corp., Farmingdale, Long Is- 
land, N. Y. 


Precision Switches 470 


A selection of products from a complete 
line of precision switches for industrial, 
commercial, data processing, airborne 
and electronic applications. Catalog 104, 
20 pages, has photos and condensed de- 
scriptions of more than 200 items, in- 
cluding miniature switches, special-pur- 
pose switches, electronic switch-circuit 
assemblies, lighted push-button switches, 
toggle switches, limit switches, proxim 
ity switches and mercury switches. Micro 
Switch, a Div. of Minneapolis-Honeywell 


Regulator Co., Freeport, Ill. 
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Why it will pay to design your 
high reduction gearing with Gleason HRH™* 


If you want to make your transmission more quiet.or more 
compact or more flexible, take a good long look at the HRH 
set shown above. 

This single set of gears gives a reduction of 66 to 1. 

The action is quiet and smooth and continuous because 
the pinion teeth wrap around the gear teeth. With this design 
you can work such quiet operation into your designs even 
with a one- or two-tooth pinion member. 

You can add the rigid support of a straddle mounting, 
since bearings can be put on both ends of the pinion. 

HRH gear ratios are made with proven face mill cutting 
techniques, assuring complete control of tooth contact pat- 
tern to compensate for any assembly or operating condition. 

HRH gear ratios are designed with the full assistance of all 


Gleason engineering services. We work with you on the 
practical design aspects and carry through to the develop- 
ment of prototypes. Then we furnish both machines and 
tooling for full production—without royalties. 

Find out what HRH gearing can do for your transmis- 
sions. Send for our design form sheet and then send us the 
gear ratios and sizes you want. We'll send back detailed 
recommendations promptly. 


*Trademark for Gleason High Reduction Hypoids 


GEEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N. Y. 








VERNITRON .05% ACCURACY PRECISION RESOLVERS 
DELIVERED ON REGULAR 60 THROUGH 10,000 CYCLE 
PRODUCTION BASIS 


ALL SIZES—8 through 23 
ALL STANDARD TYPES—Computing, Dota Trans- 
mission, Phase Shifters and Sweep 
ALL ENGINEERED & MANUFACTURED TO: 
MIL-R-14346 
ALL AVAILABLE WITH 
@ Thru-Bore Design 
@ High Reliability Exclusive Brush Block 
@ Stainless Stee! housings, shaft, bearings 
@ High voltage capabilities between stator and 
compensator windings (on feedback units) a 
A major break-through, made possible by VERNITRON 
specialization in precision synchro and resolver design H WRITE 
and monvufacture. ‘s 


Se | 


WIRE, 
PHONE NOW for 
complete price, de- 
livery and specifica- 
tion data; ask for 
NEW Vernitron 
Condensed Catalog 


ERR TRORI 


co m- 
THE QUALITY NAME IN PRECISION SERVO COMPONENTS 


135 Old Country Rd., Carle Place, N. Y.—Pioneer 1-4130 TWX: G-CY-NY-1147 
West Coast Plant: 1742 S. Crenshaw Bivd., Torrance, Calif. —Fhirtax 8-2504 + TWX: TNC-4301 


eh ie a a ek 
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SOLVE DOZENS" 


of Production Problems 








New, Versatile 


kleen-stik 


(f redadaure Cerna 


2-SIDED ADHESIVES 
IN TAPE FORM 


Instantly Bonds Anything...to Anything! ject - -- 
Wherever you use an adhesive — you can 
probably do the operation faster, better, 
more economically with new KLEEN-STIK 
2-sided adhesives! Thin, tough film double- 
coated with special moistureless adhesive, 
sticks tight to most surfaces. Replaces and 
outperforms glues, cements, gummed tapes, 
tacks, clips, nails, screws, staples, etc. — in 
hundreds of everyday applications! 


strong -** 
invisible 


SAVE TIME AND MONEY IN 
ALL THESE OPERATIONS! 
@ Holding 

@ Splicing 

@ Joining 

@ Assembling 


ss : ” 
Customized to your needs! 
Available in handy Dispenser 
SPECIAL Pack or large rolls, in stand- 
OFFER! ord 2", %&”, of 1” width, 
with exclusive ‘‘Finger-Lift’’ 
Prove KLEEN-STIK edge. Also in bulk rolls up 
in your owe plent. to 54” wide. 
d $1.00 
for regular $1.79 


tof _ kleen-sti 


Dispenser Pack. 


@ Mounting 
@ Attaching 
@ Anchoring 
@ Fastening 


Products, Inc. 


Industrial Division 





7300 West Wilson Avenue @ Chicago 31} 
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TECHNICAL PAPERS 


Mathematics Education 
And the Metric System 


Dr. A. W. Jacobson, 

Detroit Research Institute, Detroit, Mich. 
One of the basic requirements of our society is 
that mathematical talent be available in depth. 
This implies that our schools provide more ex- 
tensive and up-to-date training for high school 
students. Therefore, it becomes incumbent upon 
educators and industrial leaders to promote those 
aids and methods which foster accelerated mathe- 
matics learning. 

One of these aids would be to begin teaching 
decimal fractions at an early stage and postpone 
and minimize the teaching of common fractions. 
While we recognize that some of the common 
fractions are simple and easily comprehended by 
a child, we believe that the conversion to decimal 
fractions at an early stage is not difficult, nor 
will it retard progress. 

In the workshops that the Detroit Research 
Institute has been conducting for the Detroit 
area teachers, we have agreed that the teaching 
of decimal fractions should begin early and con 
tinue throughout the grades and that the study 
of common fractions should be taken up later. 
We also have discussed the need for classroom 
use of such devices as scales in which the inch is 
divided into tenths, and in which the smallest 
division represents the fiftieth part of an inch or 
0.02 inch. 
measuring devices in which the units are subdi- 


Likewise, the need exists for other 


vided into tenths. 

The teaching profession is introducing the real 
number line to represent numbers. This is in 
accord with the fundamental mathematical prin- 
ciple that to every point on a line there corre- 
sponds one and only one real number and, con- 
versely, that to every real number there corre- 
sponds one and only one point on the line. The 
modern. trend in teaching of trigonometry is 
toward the emphasis of the trigonometric func- 
tions of real numbers, rather than that of angles 
measured in degrees, minutes and seconds. Thus, 
a real number which represents the length of the 
arc of a unit circle has for its end point the co 
ordinates of the cosine and sine functions of the 
arc length. Thus, again we are dealing with the 
entire field of real numbers and not only with 
a small subset of real numbers expressed in de 
grees, minutes and seconds. Of course, the trig 
onometry in calculus and in advanced mathe- 
matics is based on the trigonometry of real num- 


bers. 
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WATERMAN 


§ Sea AY 


FLOW REGULATORS 


Full range 
Adjustal le 
Pressure Compensated 


Flow Control 
to 5000 p.s./. 


Waterman Series 1407 is a group of compact, 


ow-cost, pressure-compensated flow regu- 

lators, adjustable over a series of unusually 

wide flow ranges, for convenient on-the-job 

speed control of hydraulic cylinders and 

Mm tors 

Rated for pressures to 5000 p.s.i. 

Controlled flow to 409. p.m.—ideal for hydrau- 
tors as well as cylinders. Factory- 


tested to 1 tolerance 


Wide range of adjustability —t urndowns of 
nuch as 80 
Choice of mountings and operating devices. 
¥,’ N.P.T.F. size meets most needs—standard 
sub-plate mountings available 
Compass and — in weight—p roved to be 


troubl 


Send today 
for new 
ae 


Unit senses pressure drop across vari- 
able orifice and reacts to control flow 
within desired limits. 





Waterman i 


725 Custer Ave., Evanston, Ill. 
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Example... 





... Of B&P capability 
to make lightweight 
metal assemblies for 
electronic equipment 


Designing and manufacturing 
products and assemblies of 
light metals is a highly spe- 
cialized field. Techniques un- 
known to production in other 
metals must be understood and 
new ones must be developed 
for unusual requirements. 

Because it has concentrated 
on light metal manufacturing 
for many years, Brooks and 
Perkins today has experience 
and capability unmatched by 
any other organization. 

The Nike-Hercules system 
magnesium cabinet shown 
above is just one example of 
B & P skill in maintaining 
close tolerances and optimum 
precision. Other products and 
assemblies designed and pro- 
duced by B & P include... 

* cooler plates * radar reflectors 
* communication equipment covers 
* radar reflector bases * equip- 
ment housings ® tripods * radar 
plotting equipment °¢ shelters 
* transit cases * gun fire control 
housings and turrets 
When you need lightweight 
products or assemblies for elec- 
tronic equipment, take 
advantage of B & P’s ex- 
perience and capability. 


BROOKS & PERKINS, INC. 
1936 W. Fort St., Detroit 16, Mich. 


Offices in Washington and New York 





61-T-2 emmmeme 


We do not wish to recommend that we im 
mediately adopt the trigonometry of real num 
bers (the trigonometry of radian measure of the 
angle) but we do advocate adoption of a unit ol 
rotary or angular measurement and its decimiliza 
tion. 

Another reason for the adoption of the decimal 
system is the fact that the electronic computers 
operate on a basis of decimal or binary number 
systems. This is also true of digital control ma- 
chine tools. 

As we have already noted, our schools need 
scales of measures based on the decimal system. 
The concomitant need is for teachers who know 
and understand these devices. Thus, a better and 
closer interchange of fdeas between our teachers 
and people in industry and business is essential. 
In our workshops for school teachers at the In- 
stitute, we have discussed not only the basic con- 
cepts and methods of elementary mathematics and 
effective teaching methods, but we also have at- 
tempted to present that which is new in the 
science of elementary mathematics (such as the 
binary-number system). We also have brought in 
people from industry and business to discuss their 
needs and to contribute from their great source 
of knowledge and experience. In our workshop 
for teachers, we wish to supplement the program 
of the National Science Foundation Institute 
by providing the teachers with the great source 
of experience and knowledge available in indus- 
try and business. 

You will note that we have not argued for or 
against the metric or English systems. We believe 
that the change will be a gradual one and that 
the best way for eventual adoption of the metric 
system is to decimalize our own units of weights 
and measures. 

We wish to underline that: 

1. Our society needs quantitative talent in 
depth. 

2. Accelerated programs for acquiring mathe- 
matical competence begin with the lower grades. 

3. Retraining of our teachers and technical and 
scientific personnel in business and industry in 
the basic as well as advanced mathematical 
sciences should be undertaken immediately and 
on a large scale. 

t. Our scientific progress and industrial ad- 
vance hinges on the overall improvement in the 
basic concepts and tools of our technological cul- 
ture. 

5. Our national welfare and security directly 
depend on the rate and degree of progress in 
these areas. 


Abstracted from a technical paper, “The Significance of 
the Change to Metric System to Mathematics Education”; 
SAE No. 287C; $.75; to SAE members, $.50. Society of Auto 
motive Engineers, Inc., 485 Lexington Ave., New York 17, 
N. ¥ 


EXAMPLE +5 


DU* DRY 
BEARINGS 
Solve Another 
Problem 


“On the basis of very successful 
results obtained from rigorous 
whirlstand testings which simulate 
in-flight rotor conditions, we incor- 
porated DU bearings into pro- 
duction.” 


A. A. Coronato 

Chief Component 
Development Engineer 
Sikorsky Aircraft Div. 
United Aircraft Corp. 


Used to eliminate the necessity of 
lubrication on the rotor damper 
assembly, DU bushings replace 
ten fittings that required daily 
greasing on the Navy’s HSS-2 
helicopter built by Sikorsky. The 
bushings offer satisfactory, trou- 
ble-free service for the entire life 
of the rotor hub despite a heavy 
load (1250 pounds at 203 cycles 
per minute, uni-directional), 
shock, vibration, intermittent 
motion and a corrosive en- 
vironment. 

DU metal is an ideal bearing 
material for many applications. 
It withstands much higher ve- 
locities, runs much cooler at 
lower speeds than other unlubri- 
cated bearings ... has a com- 
pressive strength of 51,000 p.s.i. 
DU metal is applied without the 
need for temperature-limiting 
adhesives will withstand 
from —450°F to +536°F. 


Oo CHK 


Apply DU dry bearings to appli- 
ances, automobiles, aircraft, farm 
and industrial machinery, office 
equipment. Standard bushings 
available for 44” to 5” shafts; 
thrust washers for 3%” to 2” 
shafts; hemispherical cups from 
54” to 114”; strip available for 
special fabrication. Write for 
engineering catalog DU-458. Spe- 
cial Products ante 

Dept., Garlock @ 

Inc., P. O. Box 

612, Camden 1, 

New Jersey. 


*Trademork, 
Glacier Metal Company Ltd. | 
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Compression & Tension Type 

Aircraft cable is strung with spherical steel 

shells in a rigid or flexible housing sealed 

with “O” rings. 3” standard bend radius. 
| %”" minimum bend radius. 


Three Types: 

1. Light Duty—Compression Ult. Load 1250 
ibs.; Ult. tension 960 Ibs. 

2. Heavy Duty—Compression Ult. Load 1650 
Ibs.; Ult. tension 960 Ibs. 

3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


Positive remote controls for actuating mechanical, hy- 
drauvlic or other devices. Eliminate bell cranks, pulleys 
and dual cables. U. S. Patent No. 2441719. All 
world rights reserved. Send for ENGINEERING MANUAL 
No. 1551 giving complete specifications covering materi- 
als, finishes, ities. Please address Dept. DN-61 


P 





SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


CONTROLS 


A-C Frequency Adjustable to Control Speed of Slave Motors 


Edward W. Schrader, Western Editor 


The output of a power unit is three- 
phase, variable-frequency to control the 
speed of slave motors. The system utilizes 
only alternating current for speed con- 
trol of induction motors. 

Three-phase, a-c, 60-cycle power is sup- 
plied to the induction motor driving the 
power unit. The variable-speed transmis- 
sion in the power unit drives an alter- 
nator at any selected speed. 

Output from the alternator is a three- 
phase, variable-frequency and _ variable- 
voltage a-c power. The speed of slave mo- 
tors is in direct proportion to the fre- 
quency and hence varies in unison with 
the power unit. 
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Effective Communication... 


Ilustrating 


pESIGn 


DESIGN DATA 


NEws 


3-phase 60-cycle a-c 
220v/440v 


Power 


Exciter 














teletesieaiestestents Gieeiemtese Gee | 

















Wa D-C field excitation 


POWER UNIT controls range drive for plastic sheet. Variable speed unit 
is mounted near mill and provides coordinated variable-speed control for 
individual slave motors. 
































=, 


Power unit 


A-C SLAVE MOTORS provide controlled speed system with 
changes in alternator speed. Alternator output is three-phase, 
variable-frequency from 20 to 100 cycles. Variable-speed trans- 
mission changes alternator output speed: Alternator field has 


3-phase variable frequency to slave motor 


separate field excitation. In constant torque application, speed 
control may be described as constant-current system. As al- 
ternator speed decreases, frequency and voltage inherently 
decrease together. 
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SLAVE MOTOR | | | 
OPERATED ON VARIABLE FREQUENCY 


Separate excitation for the alternator supplies 
a dc field voltage independent of alternator 
speed. Taps on two of the 60-cycle power lines 
provide a d-c voltage to the exciter. The exciter 
is a full-wave bridge rectifier. 

In order to supply the high starting current 
drawn by the induction motor slave, a two-step 
exciter is used. The exciter supplies a higher- 
than-normal or “forcing” voltage to the alter- 
nator field during starting. This super-saturates 
the alternator field, which permits the alternator 
to supply a high current without excessive volt- 
age drop. A time-delay relay in the exciter switch- 
es the field voltage to normal after the slave mo- 
tor has started. Voltages will depend on the size 
and type of application. 

The slave motors are standard a-c induction 
motors. In this system, however, both the fre- 
quency and the voltage are varied as a normal 
function of the alternator speed. Therefore, at 
low speeds, the alternator supplies low frequency 
and low voltage. At high speeds, the alternator 
supplies high frequency and high voltage. The 
voltage is changed with the frequency to main- 
tain constant flux density and hence constant 
torque output of the induction motor slaves. It 
has little effect on the speed, which is geared to 
the output frequency of the power unit. The 
relative speed of the slave motors remains un- 
changed except for the individual slip character- 
istics of the particular induction motors. 

For those special conveyor operations requiring 
a rigid speed relationship between slave motors, 
reluctance-type synchronous motors are used to 
eliminate any variations caused by slip. 

Where process times vary with materials, the 
slave motor can power a variable-speed transmis- 
sion. This arrangement offers a means of trim- 
ming the speed at that point in the web process. 
Speed changes in the system are still in unison 
with changes made at the power unit. 

The Varidyne Controlled Speed System utiliz- 
ing only a-c power for speed variation is a design 
development of U. S. Electrical Motors, Inc., Los 
Angeles, Calif. 
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SPECIFY 
LEECE-NEVILLE 
MOTORS 
FOR QUALITY, 
RUGGED 
DESIGN, 
LONG LIFE 


INDUSTRY STANDARD 


LEECE-NEVILLE now offers you a complete line of shaded pole and 
permanent split capacitor motors—basic units adapted to your speci- 
fications, or special motors custom engineered to your requirements 
—with horsepower ratings from 1/150 to 1/2 hp. All L-N motors are 
capable of meeting U.L. and C.S.A. application tests. Leece-Neville 
has more than 50 years of experience manufacturing motors and other 
electrical equipment, and modern facilities assure not only top 
quality, but also delivery to your schedules and lead times. For full 
information, just mail the coupon at right. 


eece- 
| | PLE 
* 
SINCE 1909 * 


The Leece-Neville Company, Dept. DN-4 
Georgia Division, Gainesville, Georgia 


Please forward details on your shaded 
pole and permanent split capacitor 
motors. 

EEE 

Company 

Address - 


City_ 
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IDEAS...CONTROLS 


lrenchtown engineered ceramics Differential Transformers — 


E. J. Stefanides, Central States Editor 


Four series-connected differential transformers 


FRENCHTOWN PORCELAIN COMPANY e FRENCHTOWN, NEW JERSEY saa : 
, are used to provide error detection, correction 


feedback and zero calibration functions in a new 
system for remote indication of pressure differen- 


Frenchtown solves Frenchtown introduces new line of tial. Two of these transformers are equipped 
own bearing problem Feed-through and Terminal Bushings with adjustable cores which can be fixed to pro- 


vide electrical zeroing of the system. The other 


Discounting the old adage that Now available from Frenchtown In addition to the new fluted two are equipped with movable cores. One of 
a shoemaker's children go bare- are four series of fluted termi- and tubular terminal series, these movable cores is mechanically connected to 
foot, Frenchtown solved its own nal bushings and three series of Frenchtown also introduces a new 
jong ok 0 tocpinemngt eee nag ante fd tubular terminal bushings for line of miniature feed—through Gh 
material, Almanox® #4462. use where silver solder, braz— bushings for use on unusually the other to the pointer of the remote indicator. 
In the grinding of unfired ing, or welding of terminal small hermetically sealed Pressure differential across the diaphragm ol 
aluminum oxide spark plug in- assembly to container is made units, including temperature 
sulator blanks, a daily main- necessary by higher operating control devices and miniature : : q : ‘ : i 
tenance operation consisted of temperatures than can be with-— electronic assemblies. ing a voltage difference in the signal circuit. Sig- 
replacing steel ball bearing stood by soft solder seals. These As with the fluted and tubular nal current is amplified by a transistor amplifier 
assemblies. The extremely abra- new Frenchtown lines are ideal terminal series, these miniature ay, 
sive character of aluminum oxide for use by manufacturers of aaliew. temibeats Gh ante at which actuates the indicator through a solenoid 
Saaaaesns “ranoced the dele 90 transformers, capacitors, fil- Frenchtown high alumina ce- motor. As the indicator moves, it also displaces 
life of commercial ball bearings hein networks, and other large ramic, with Molcote® metallized the movable core of the receiver transformer an 
to less than twenty hours. ermetically sealed units. coating at all joint areas. 
Substituting a sleeve bearing Metal parts of nickel-iron or care eee ; 
of Almanox® #4462, precision— pure nickel are assembled with This combination provides an accuracy of three 
ground to a clearance of .002", metallized ceramics by pure percent of full-scale deflection and can be op- 
with a tungsten carbide shaft, silver braze. Hermeticity is : ; tis 
resulted in a ceramic to carbide checked by a helium mass spec- erated with the transmitter and indicator separat 
trometer leak detector. ed by as much as 3000 ft. The only interconnec- 
The availability of these min- {jon required is a four-wire shielded cable. 
iature units should enable the 
designer to make use of stand— 
ards not otherwise available. and are manufactured by the Yarnall-Waring Co., 
Descriptive literature, com— Philadelphia, Pa. 
plete with dimensional data, 
sketches, and general engineer— 
ing information is available 
upon request. Check the key 
number shown below, or write 
us directly. 


the spring-loaded diaphragm of the transmitter, 


the transmitter displaces its movable core, creat- 


equal amount to balance the circuit again. 


The components of this system were designed 


The insulator bodies are made 
of 94% alumina, Frenchtown 
#6536, glazed on external sur= 
relationship that has stood up faces. All metallized areas are 
for 24 months’ service, 80 hours prepared by application of 
a week. And no lubricant is Molcote®, Frenchtown's patented 
aH ee reg fee -_ Fare high-temperature metallized 
a back-up wheel 2-1/2" dia. with coating. Te otal Bardeuee 
a 3/4" face. consists of nickel iron flanges 

In addition, Frenchtown Alma- and caps with fused silver fin- 
nox® #4462 is used in a variety ish. Terminal studs or lugs of 
or other company production cold rolled steel, are nickel 
equipment for wear resistant plated. Assembly of metallized 
tracks, guides and mechanical ceramic with hardware is ac-— 
parts. complished by means of pure 


Perhaps you have a plant ap-— silver braze. Hermeticity of 
plication wherein a Frenchtown seals is determined by helium 


eee material can do | mass spectrometer leak de- REMOTE INDICATOR is miniaturized with printed-cir- 
e jo etter, 


cost Write, telling us about tector. Write for detailed cuit transistor amplifier, panel mounted with sliding 
your problem. No obligation, literature. No obligation, of mounting that allows access without interruption of in- 
of course. course. dicator. 
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Provide Sensing, Feedback and Calibration 


Adjustable screw 


(range) 


Adjustable screw 


(zero) 


Deflection plate 


Backing plate 
Low pressure 


Solenoid motor 


~ 


oe 








Diaphragm 


Core (armature) 


High pressure 


Differential transformer 


(sensing coil) 





























Amplifier 


























Range adjustment 

















\I 





























Me a rns mS Se ae meres eet 





cae > Se 


DIFFERENTIAL TRANSMITTING SYSTEM contains one 
sensing coil (differential transformer) in .transmitter, three 
in indicator. Cores of two indicator coils are adjustable but 





+ manasa 


Lsined output coils 


SALON 


SR ANSMITTER dia- 
phragm movement is opposed by 
leaf-spring, deflection _ plate. 
Movement of diaphragm is trans- 
mitted to spring by low-friction, 
point-contact, floating pin. Mov- 
able core of differential trans- 
former is connected directly to 
diaphragm follower, 
output which is linear to pres- 
sure differential. Operating in 


provides 


ranges of from 0 to 6 inches of 
water to 0 to 400 inches, this fea- 
ture allows maximum full sys- 
tem pressure of 3000 psi without 
damage. 


fixed to provide electrical zeroing. Variable resistor bypasses 
part of signal current to provide indicator range adjustment. 
System components can be either 115v a-c or 6.3v a input. 


UNUSUAL BARGAINS 


ORDER BY STOCK NO. + CHECK — M.0. » SATISFACTION OR MONEY BACK 





ASSORTED BALSA BLOCKS FOR DESIGNERS 


There's a boxful of valve in these 46 separate pieces of 
balsa, varying in size from 1” x 1” x 6” to 2” x 3” x 12” 
for a myriad of lab, shop, and design table use. All kiln 
dried and dressed 


Stock No. 80,073-CD . .$12.95 Postpaid 





GIANT MAGNET! TERRIFIC BARGAIN! : 
War surplus—Alnico V-type! Horseshoe shape. Tremendous setes jE, 
power. 5 Ib. size. Dimensions: A—3%4"; B—234"; C—4-3/16";/ 
D—1%4"; E—14%"; F—25%”. Strength is about 2000 Gauss. Will 
lift over 125 Ibs. 
Stock No. 70,183-CD—5 Ib. size 


i 
’ 





NEW! EASY PAPIER MACHE MIX 

Papier Maché has long been one of the most versatile modeling 

mediums. ideal for modeling products, masks, relief maps, rail- 

road layouts, etc Til now, the main.objection has been the mess 

and trouble of preporing it. This new mix ends all that. Just 

mix in ratio of one quart of water to one pound; knead to the 
consistency of dough and use. It is non-toxic, clean and odorless. Finished work 
can be drilled, sawed or sanded, painted or weatherproofed. 


Stock No. 70,411-CD 10 Ib. pkg.—$4.30 Pstpd. 


STEREO MICROSCOPE — Terrific Buy! American Made! 
Up to 3’ Working Distance—Wide 3 Dimensional Field. Used in 
production, in research, or at home. 2 sets of objectives on ro- 
tating turret. Standard pair of wide field 10 x Kellner Eyepieces 
give you 23 power and 40 power clear, sharp, erect image. 
Helical rack and pinion focusing. Interpupillary distance adjust- 
eble. SO’'GOOD WE'LL SHIP ON 10-DAY FREE TRIAL. 

full price $99.50 f.0.b. 


FREE! Giant 144-Page CATALOG “CD” 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry ... 
Many on-the-job helps . . . quality control aids! 144 pages — 
hundreds of illustrations. Many wer surplus bargains! im- 

rted instruments! .Lenses, Prisms, Magnifiers, Telaeeeaes, 








Satellite Scopes, Microscopes, Binoculars, etc. Optics for in- 
dustry, research Jabs, experimenters, hobbyists, math learning 
ads. Write for FREE Catalog CD. 


EDMUND SCIENTIFIC CO., Barrington, N. J. 


LOCK OUT AIR FOR MACHINE 
! »@,. REPAIR 





Out and 
eXhausts 
VALVE 


Lock out air that operates a 
machine, as a safeguard when 
making machine repairs. The 
Ross L-O-X Valve installs in 
the supply line leading to the 
machine, upstream of any 
operating valve. Designed so that when closed, 
supply-air to the machine is shut off and air down- 
stream is exhausted. Can be padlocked in this position. 


More L-O-X valves can be incorporated in the circuit 
to shut off and exhaust various segments of the 
circuit. Detented open; very low pressure drop; Light- 
weight aluminum construction. Call your Ross repre- 
sentative or write for literature. 


FRoss OPERATING VALVE CO. 


106 EAST GOLDEN GATE AVE. ° DETROIT 3, MICH. 
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81/161 


Send for your 


Wood’s specialization provides 
the right drive to solve your 
belted transmission problems... 


. .. particularly if your problems involve horsepower, high, low or variable speeds, 
drive efficiency, space, economy or availability. 


This is because Wood’s people are specialists in the production, selection and . 


application of all basic types of belted drives. 

We are able to provide the right drive for a specific application because we 
manufacture all of the basic types. So, drive problems can be solved by Wood’s 
fast and economically. 

To the breadth of Wood’s belted power transmission line, add depth of engineering 
and manufacturing experience (104 years, to be specific). This depth of experience 
is another element of specialization that enables Wood’s to offer not only unique 
product advantages, but consistently high performance as well. 

This is Wood’s stock in trade . . . supplying the right answers to belted power 
transmission problems from a broad line of Ultra-V Drives ... Variable Speed 
Drives (Motion and Stationary Control) . . . Timing Belt Drives . . . Flat Belt Drives. 


cpy et T. B. WOOD’S SONS COMPANY 
BULLETIN CHAMBERSBURG, PENNSYLVANIA 


23103. ATLANTA * CAMBRIDGE + CHICAGO + CLEVELAND « DALLAS 
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NEW BOOKS 


IDEAS, INERTIA AND ACHIEVEMENT. A 
survey of current opinion on how to shorten 
time lag between scientific discovery and engi 
neering application. Sponsored by The American 
Society of Mechanical Engineers, this study was 
conducted by Fenton B. Turck and represents a 
cross-section of opinion on the problem of put 
ting ideas into action. The book is separated into 
two major sections. The first has to do with the 
problem as aggravated by communications, o1 
rather the lack of communications, between sci- 
entists and engineers. The second portion of the 
book pertains to the management aspects of the 
problem and how management can reduce the 
inertia between ideas and achievement. Obvious- 
ly, this is a rather disconnected approach be- 
cause of the many slightly differing opinions of- 
fered. The staff of ASME, however, has done a 
very good job of collating the various high-level 
opinions obtained and placing them in logical 
sequence. More than 100 individuals, companies 
and institutes are represented in the study. In 
view of the current interest in trying to bring 
together the scientists and engineers, the opin- 
ions expressed here are of timely interest. The 
American Society of Mechanical Engineers, 29 
West 39th St., New York 18, N. Y.; 200 pages; $5. 


MARKETING ELECTRICAL APPARATUS 
AND SUPPLIES. To comprehensively appraise 
the entire field of marketing industrial electrical 
products—how it operates, what its factors and 
problems are, and where and how improvements 
in its various elements may be attained—is the 
purpose of this newly published 306-page book. 
The author, Edwin H. Lewis, presents an overall 
view of the entire industry, including discussions 
of such topics as current competition, problems 
of manufacturers, distributors and representa- 
tives, markets, distribution and the future pros- 
pects for the industry. Many data are given, of 
prime importance to manufacturers’ agents, con- 
tractors, service organizations in the field, whole- 
salers, manufacturers and distributors. Many 
products are covered, including electrical genera 
tion and transmission equipment, control de- 
vices, electrical construction materials, lighting 
fixtures and lamps. Each product is discussed 
in terms of the characteristics of its market, its 
distribution and the problems it presents to dis- 
tributors. McGraw-Hill Book Co., Inc., 330 W. 
12nd St., New York 36, N. Y.; $9. 
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r'V TROUBLE ANALYSIS. A 
new approach to [IV trouble- 
shooting is outlined in the latest 
Gernsback library book No. 101. 
After giving the reader a brief, 
but up-to-the-minute TV _ theory 
refresher course, Harry Mileaf ex- 
plains the “theory of trouble”. He 
shows how and why components 
and circuits fail and how these 
failures affect the audio and video 
in a TV receiver. The effects that 
circuit troubles have on TV re- 
ceivers are illustrated, along with 
the effects circuit troubles have on 
TV waveforms. By familiarization 
with the theory and operation of 
the receiver in trouble, the tech- 
nician will prove his practical per- 
formance by cutting down on serv- 
icing time and will increase his 
ability to pinpoint troubles of un- 
familiar sets. Gernsback Library, 
Inc., 154 W. 14th St., New York 
ll, N. Y.; 224 pages; $4.95. 


PRACTICAL STATISTICS IN 
EXPERIMENTAL DESIGN. 
This is an introductory text of 
practical, statistical methods and 
applications for engineers. Previ- 
ous experience in statistical meth- 
ods is not required for understand- 
ing the principles explained in 
this book. Of special interest are 
specific examples given for the use 
of statistical methods in experi- 
mental work. A chapter on graph- 
ical presentation of data is also of 
interest. This is one of the simplest 
approaches to the problem of sta- 
tistical analysis in data we have 
seen to date. As a handbook for 
reference by engineers, or as a text 
for a short course in statistical 
analysis in industrial plants, this 
should be a practical approach to 
a common problem. By A. W. 
Wortham and T. E. Smith, 
Semiconductor-Components Div., 


Texas Instruments, Inc.; Charles 


E. Merrill Books, Inc., 1300 Alum 
Creek Dr., Columbus 16, Ohio: 


136 pages; $6.60. 
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YOU ASKED FOR IT! 


“~ 


by WESTERN GEAR | 
; a 





YWAR/-/YASTER 



















the variable 
speed-drive 
you designed 












COPYRIGHT 1961 WESTERN GEAR CORPORATION 


Western Gear has designed, engineered and manu- 
factured to customer requirements, the ultimate in 
variable speed drives, combining all the best features of variable speed drives, plus Western Gear's own built-in reliability 
and versatility. Get unequalled performance in the new Vari-Master variable speed drive. You asked for, and Vari-Master 
delivers ® unmatched flexibility * up-to-the-minute design improvements = utmost compactness 8 infinitely adjustable 
speeds ® unlimited versatility ® easy motor replacement ® 120 basic configurations = superb quality. On the Jong run... 
QUALITY COSTS YOU LESS! For full details, write Western Gear Corporation, Industrial Products Division, P.O. Box 126, 
Belmont, Calif., for Vari-Master Bulletin 6107F or ask your Western Gear salesman to deliver the 120-page Bulletin 6107. 
OTHER TYPICAL VARI-MASTER ASSEMBLIES 


gEe&at & Vee 


WESTERN GEAR CORPORATION 


HOW WESTERN GEAR SERVES ALL INDUSTRY 











NEW Grades 
in 
Laminated Plastics 


An Example of | 
Synthane You-shaped Versatility | 


There are 7 new much-wanted grades of Synthane 
laminated plastics. Four are flame-retardant— 
Grades FR-1, FR-2, FR-3, and FR-4. Three are 
the new high-temperature grades G-3HT, 
ARF-HT and AA-HT. 

These grades add versatility to the variety of 
Synthane grades offered for your convenience 
and from which you may now choose with the 
same confidence you have always had in Synthane 
as a source of supply. 

You-shaped Versatility makes Synthane a Better Buy in Laminates. 


[SYNTHANE] 


is} 
CORPORATION LS} OAKS, PENNA. 











Synthane Corporation, 6 River Rd., Oaks, Pa 
Gentlemen: 
Please send me your Engineering Bulletins on: 
C] New Flame-retardant Grades C New High-temperature Grades 


Name 





Addre 





City. 
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SCANNING 
PRESS RELEASES 


e TANK KILLER GRENADE utilizes a super- 
strength aluminum alloy which meets strength re- 
quirements beyond any commercially available ma- 
terial. The super alloy, developed by Bridgeport 


Brass Co., has 85,000 psi minimum tensile strength 
and 80,000 psi minimum yield strength. 


_ Folding fins 


Xe Round lock 
me / 
iy 


The Army’s latest light anti-tank weapon, M 72, 
in current readiness for production, is light in 
weight, extremely accurate and can be carried and 


/Fuse unlocking lanyard fired by one man from a standing, kneeling or prone 
(HE rocket only) 
Fuse unlocking lever 


(HE rocket only) 
a 


Nose cap position. The 414-lb weapon is carried over the 


shoulder in a dual-purpose, throw-away case that 





serves as a launcher. Collapsed, the carrying case is 





_— 


25 inches long and 3 inches in dia. The grenade is 
propelled by a new solid-fuel motor which develops 
maximum thrust before rocket leaves launcher tube. 





The two aluminum cold forgings make up the 
powerful motor for the low-pressure propulsion sys- 
tem. When the rocket emerges, several narrow tail 
fins spring into position and stabilize the rocket in 
flight. 

The grenade assembly, weighing only 2.2 Ib, is 
20 inches long and 23,4 inches in dia. 

Rocket, grenade and launcher were developed by 
Hesse-Eastern, Everett, Mass. 





Toby 


goes with the “BIRD” 


The PRESSURE TRANSDUCER that 
dissipates HEAT to its CASE to defeat 
zero gravity heat build-up 


There is a whole family of Teledyne and Teleflight 

Pressure Transducers available for airborne or eo 

support applications. One of our stars in the missile and 

rocket field is our Model 183 Teleflight at the left. This trans- 

ducer precisely measures liquid or gas pressures to 0.25% over 

a wide temperature range. Bonded Strain Gage construction 

assures low sensitivity to shock and vibration. When the Tele- 

flight is subjected to zero gravity conditions (as in space flight 

where convection cooling is non-existent) the Ni-Span proving 
ring acts as a heat sink and conducts heat AWAY 
from the resistance gages to the instrument case. 
Handles corrosive media including fuming NITRIC 
ACID. With slight factory modifications, can also handle 
Fluorine. 200% overload protection built in at no extra 
cost. Infinite resolution, Linearity 0.25%, Hysteresis 0.25%, 
Temperature —100°F. to +275°F., Repeatability within 
0.1%. Pressure ranges of Model 183, shown, 0-100, 0-200 PSIG 
or PSIA. Other models available up to 0-10,000 PSIG or PSIA. 
Taber also produces a complete line of miniature transistor am- 
plifiers or will build complete Electronic Systems to your specifications. 


Write for Illustrated Literature. 


TABER INSTRUMENT CORPORATION Ca a eae ern celled 


“Where the Accent is on Accuracy and Reliability” cavity, Gus 


ng s reached Dy simply 
Tiny Audio -Servo SECTION 105 107 GOUNDRY ST. 
amplifiers avail- 
able from = stock. 


nq ground test 


removing 12 screws 


NORTH TONAWANDA, N. Y. 


TELEPHONE: NX 3-8900 . TWX-TON 277 
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this much abrasive metal... 


can destroy precision parts ! 


PROTECT 


YOUR PRODUCTS 


WITH LOW COST 


LISLE 


PLUGS 


If your product has moving parts 
operating in a fluid, you can re- 
duce costly wear with Lisle Mag- 
netic Plugs. 


Ferrous metal particles in a lubri- 
cant are a major cause of wear. 
The Lisle Magnetic Plug removes 
these particles from the lubricant 
—assures longer, quieter oper- 
ation of the products you make. 


Lisle Magnetic Plugs can be used 
in place of any ordinary drain or 
fill plug. 


FREE Samples for Testing in 


Your Product! 


CORPORATION 
Clarinda, lowa 
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e ESCAPE CAPSULE may eject a man from b- 
58 Hustler bomber flying at supersonic speeds of 
more than 850 mph. This would be the fastest 
controlled ejection ever made trom an airplane. 
However, before man is ejected, fully articulated 
dummies will be used to prove out the system. 

The B-58, capable ol speeds of more than 1300 
mph, is the fastest bomber in the world. It ts 
manned by a crew of three. For the test program, 
all ejections will be made from the second crew 
station. 

The capsule has been fired successfully from 
the B-58 on the ground at Convair-Fort Worth. 
The capsule, weighted to simulate a crewman, 
was ejected by rocket catapult; then the capsule’s 
own rocket engine powered it up about 250 ft. 
All phases of the ejection (catapult, rocket en- 
gine, stabilization and recovery) worked perfect- 
ly. 

Subsonic ejections will be made at various alti- 
tudes before a supersonic ejection is tried. Chase 
planes and helicopters will follow capsule’s de- 
scent. 

In operational use, if it becomes necessary for 
crew to escape from the airplane, each crewman 
will trigger his own capsule’s mechanism. The 
capsule closes, completely enclosing the airman, 
who then activates ejection system. After capsule 
clears airplane and descends to proper altitude, 
a parachute opens automatically to lower the cap- 
sule to the surface. 

On land, sea or ice, capsule will provide airman 
with a habitable environment and _ protection 
from the elements. Equipment inside will enable 
him to survive until a rescue team can answer a 
call from the capsule’s self-contained radio. 

The tests are being conducted by the Convair 
Div. of General Dynamics Corp. 


24, 


NEW KNU-VISE LOAD INDICATING PLIERS 
GUARANTEE CLAMPING FORCE 


LIP 1200 SERIES 


These pliers are for applications where it is essential, and often critically 
so, that a certain clamping force be applied time after time—regardless 
of the thickness of the work. 

In use, the adjusting spindle is set for the desired clamping force by 
trial clamping. When the proper force is obtained, the self-locking nut 
on the anvil is then adjusted so that the LOAD INDICATING 
WASHER moves “just smoothly” with the plier clamped on the work. 
Thus, once a certain clamping force has been established it can be read- 
ily duplicated on any other work thickness simply by adjusting the 
spindle so that the LOAD INDICATING WASHER again moves 
“just smoothly” after clamping. 


Write for complete information. 


Manufacturers of over 150 models of manually and air-operated clamps and pliers 


LAPEER MANUFACTURING CO. 


WESTERN DIV.: PECK and LEWIS CORPORATION 
3072 DAVISON ROAD 4436 Long Beach Ave., Los Angeles 58, Calif., ADams 3-7146 
LAPEER, MICHIGAN 


CANADIAN DIV.: HIGGINSON EQUIP. SALES LTD. 
1131 Pettit Road, Burlington, Ontario 
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PROBLEMS SX SOLUTIONS 


...@ two-way street 


Do you have a design problem 
that needs an outside viewpoint? 


Try IDEA MART. . . for Effective Communications. 


Let other DESIGN NEWS readers help you on the ‘tough 
ones’. Briefly outline your problem and send it to IDEA MART 
—DESIGN NEWS, 3375 S. Bannock, Englewood, Colo., Attn. 
W. E. Worth, Jr. 














Horizontal Shaft. Also avail- 
able with 6:1 gear reduction 
{AR Series)—2 to 4 HP 


& 

- .» because Continental 
air-cooled engines are 
built up to a standard of 
excellence, not down to a 
price. Their rugged design 
and construction assures 
long dependable service 
with minimum down-time. 
Backed by a world-wide 
Veilles! cha--2 to 3 4P service organization. 
Continental Motors [orporation 

INDUSTRIAL AIR-COOLED ENGINE DIVISION 
12800 KERCHEVAL AVENUE + DETROIT 15, MICHIGAN 
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CARTRIDGE-TYPE 


SPINDLE 
ASSEMBLIES 


see available from stock 
m 28 a4 


AVAILABLE in plain cylindrical type or with longitudinal 
sitioning nuts. Five types of spindle noses are offered. 
ange of cartridge diameters from sane 

1.250” to 2.750”. MORSE 


TAPER 
SOCKET 


(Left) plain type. (Right) with longi- 
tudinal positioning nuts. ore 
shown with BLANK SPINDLE END 
for machining by user. 





Design Advantages 





@ Steel spindles are precision machined and 
ground, with close tolerances maintained 
throughout. 


Matched, double-row ball bearings at tool 
end of spindle . . . single-row ball bearings 
at the driven end. 


WITH 
STRAIGHT 
BORE 
HOLE 


—— 





WITH 
MOUNTING 
ARBOR 





—— 


Positioning nuts are graduated in incre- 
ments of spindle adjustment of 0.001’. 





Spindle assemblies can be mounted in a 
bored hole or in Gilman precision mount- 
ing brackets. 


WITH 





Write for free bulletin 


‘1g. RUSSELL T, GILMAN, Inc. 


Grafton, Wis. 





613 Beech St. ¢ 
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RELEASES 


e YOU WON’T KNOW THE RIGHT TIME, 
but you can tell how many times your heart beats 
per minute and just when it is thumping the 
most when you wear a portable gadget known as 
a Heart Beat Totalizer. By ingenious but simple 
conversion of an inexpensive wrist watch and by 
wiring the watch to a tiny amplifier weighing 
only | oz, research scientists have produced an 
accurate and convenient way of measuring a per- 
son’s heartbeat night and day, while the weare1 
continues his normal way of life. 

Previously, the changing rate of heartbeat 
could readily be measured only while the subject 
was in bed or sat next to bulky instruments. This 
unit will totalize a person’s heartbeat while he is 
working at his office desk or running for the bus, 
or while she is doing her housework or is scream- 
ing at the children. 

Three totalizers have been pronounced totally 


satisfactory, except for one “bug’’—an electric 
shaver will interfere with heartbeat count, and 
electrical interference caused by ignition systems 
in some older model cars is also stronger than 
heart voltage. 

How does the totalizer work? Two electrodes, 
pieces of lead foil about the size of a postage 
stamp, are taped to the chest. From each elec- 
trode comes a small wire and these wires connect 
to a battery-operated amplifier which is so com- 
pact that it is smaller than a pack of gum and 
can be clipped to a man’s undershirt. The beat- 
ing heart produces very weak voltages across a 
person’s chest. This voltage is increased in 
strength by the amplifier. The amplified voltage 
is then transmitted by a thin double wire to the 
wrist watch. 

The device was developed by missiles and space 
men of Lockheed Aircraft Corp. 


Does R&D 

on Your Product 
Involve Bearing 
Problems? 


PP seie 
ter 

. “te » 

COrings 


MGI 


— 


Write for McGill 

Brochure No. 660, 

a bulletin of facilities 

and abilities. It explains how we can help you on 

your bearing application problems in the early stages of 
product research and development. 


engineered electrical products 


MOBILE 


precision needle roller bearings 


—_ nnn 
" 
lo 


) 


| McGILL MFG. CO., Bearing Div., 203 N. LAFAYETTE ST.. VALPARAISO, IND 
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NEW 2-pole 


— 


[Pe device 
mo. mounts in 
same space 
as single-pole 
switch... 


e Completely oil-tight 


@ 2-pole double-throw 
precision switch 
eliminates 
relay contacts 


@ Variety of arms available 


Write for details. Square D Company, Dept. SA, 
4041 North Richards Street, Mil kee 12, Wi: 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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e SPLIT-SECOND PULSES of intense neutron radia- 
tion will be used in a new attack on mysteries of the 
fission process which still remain unsolved 22 years after 
the energy of the atom was unlocked. Prof. Fritz Strass- 
mann, co-discoverer of nuclear fission, believes there are 
short-lived primary fission products, created in the split- 
ting of the atomic nucleus, which have not yet been de- 
tected. 

At a press conference at Johannes Gutenberg Univer- 
sity of Mainz, Germany, where he is director of the In- 
stitute for Inorganic and Nuclear Chemistry, Prof. Strass- 
mann said he hopes to identify and measure these elusive 
fragments. Beams of high-speed neutrons will be produced 
in a TRIGA research reactor, especially adapted for self- 
regulating pulsed operation by General Dynamics Corp. 

The reactor’s uranium fuel is intimately mixed with 
the hydrogen moderator in solid form in a structural 
lattice of zirconium. This provides TRIGA with what is 
known as a “prompt negative temperature coefficient” 
which means, in effect, that it has a builtin “thermostat” 
which governs its safety. 

As the nuclear chain reaction is speeded in the reactor’s 
core, increasing the output of heat energy and raising 
the power to thousands of times its normal 30-kw level, 
intense neutron radiation occurs. Instantaneously, the hy- 
drogen moderator absorbs the excess heat, slows down the 
neutrons and automatically brings the chain reaction back 
to a normal rate. All this occurs in a few millisec. 


ANNOUNCING THE AUTHORIZED UNITED STATES AIR FORCE EDITION OF 


THE HANDBOOK OF 


© EIGHT-TON “NUTCRACKER” will cut 
tough, radioactive stainless-steel pipe into 
small, manageable pieces for atomic burial and 
will save costly connector parts. The pipes, 
called “jumpers” by chemical processing peo- 
ple, are the metal arteries that link the com- 
plicated machinery used for extracting plutoni- 
um and uranium from fission leftovers. Sav- 
ings in the burial of radioactive, wornout 
pipes, will come to about $11,000 annually. 

When in use in the Hanford Chemical Proc- 
essing Dept., operated by General Electric for 
the Atomic Energy Commission, the ‘“nut- 
cracker” will perform an untouched-by-human- 
hands operation. 


THERMOPHYSICAL 


PROPERTIES OF SOLID MATERIALS 


THE ENTIRE 5-VOLUME SET . 


4200 pages... thousands of charts, graphs, and tables 
- ++ more than 20 years in the making, at a cost of 
hundreds of thousands of dollars. 


Vol. 1, Elements; Vol. 2, Alloys; Vol. 3, Ceramics (including 
glass) ; Vol. 4, Cermets, Intermetallics, Polymerics (including 
plastics), and Composites; Vol. 5, Reference List, Author 
Index, etc. 


Published by The Macmillan Company under contract with 
the United States Air Force... collected, evaluated, and con- 
solidated by Alexander Goldsmith, Thomas R. Waterman, and 
Harry J. Hirschhorn with the Staff of the Armour Research 
Foundation of the Illinois Institute of Technology in a program 
sponsored by the United States Air Force. 


AVAILABLE IN JUNE 1961 


Contains basic information covering 12 major proper- 
ties of materials (including elements) that melt above 
1000° F. An authoritative, comprehensive, indispens- 
able reference work, hard bound for durability in 
laboratory, office, or library. 


YOU CAN SAVE $15 OF THE RETAIL PRICE BY ORDER- 
ING YOUR SET BEFORE PUBLICATION! Use the coupon 
below to reserve your books now at the special pre-publication 
price of only $75. But act now! This special price lasts only 
until August 14, 1961. After that, the set will cost $90. 


For more information on the 5 volumes AND details of our 
30-day free trial offer and our easy time-payment plan, just 
check the appropriate boxes in the coupon. 


DO IT NOW! This is an indispensable reference work. Save $15 on your set. 


The Macmillan Company, Dept. DN-1, 60 Fifth Avenue, N.Y. 11, N.Y. 
Yes, I want to take advantage of the $15 saving on The Handbook of 
Thermophysical Properties of Solid Materials. Please reserve my set now. 
0 Bill me (2 Bill my organization 

() Payment enclosed (to save handling charges) 


C) Please send me, without charge, your descriptive circular, 12 facsimile 
pages from the book, and details of your 30-day free trial offer and 
your time-payment plan. 


Name 





Address. 








City. 








Signature 








Company and Address 
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Fasson Self-Adhesive 
Grill and Dash Trim 
Save Porter-Cable 25% 








“Arthur Pulos, our industrial design consultant, sug- 
gested these weatherproof Fasson Mylar-Vinyl panels to 
inexpensively dress up the tractor’s styling and achieve 
brand name remembrance,” reports Porter-Cable’s chief 
engineer, Richard Lamkin. 
“The application of the self-adhesive panels is a simple, 
assembly line procedure, and is a definite time-saver 
compared to painting or adding actual parts for the grill 
and dash panels. Using Fasson saves us 25%.” 
Put more sales appeal in your products . . . economically 
. with decorative trim and nameplates of durable, 
gleaming Fasson self-adhesive Mylar*-Vinyl. 


*Mylar is a DuPont Polyester Film 


Send for free samples and literature 


Fasson 
Products 


An Avery Company 
Dept. C, 250 Chester Street, Painesville, Ohio 


Makers of self-adhesive papers « foils « films * for converters 
Circle 109 on Reader-Service Card 
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RELEASES 


e INITIAL PRACTICAL APPLiCA- 
TION of the laser, or optical maser, is in 
a new radar called “Colidar” for Coherent 
Light Detection and Ranging. Colidar is 
claimed to provide the first practical long- 
range radar for use in outer space. 

Colidar’s transmitter is a laser that gen- 
erates a nearly parallel, monochromatic (sin- 
gle-colored) light beam and its receiver is an 
optical system coupled to a_ photoelectric 
tube. The laser’s red beam strikes a target 
and is reflected. Some of the reflected energy 
is directed back to the source where it is 
collected and processed to obtain informa- 
tion such as range and angle of a target. 

Colidar’s receiver is a telescope which 
collects and focuses the light through a fil- 
ter and into a phototube to provide signal 
amplification. Part of the 
laser light triggers a timing 
system which notes the exact 
moment the light pulse is 
emitted. When the light 
pulse is bounced off the tar- 
get and has been reflected 
back to the collector, the 
time again is registered and 
this measure of time provides 
the distance of the target. In 
the attenuating atmosphere 
of earth, the present Colidar 
would have a range of nearly 
six miles, and at this distance 
its narrow beam would dis- 
criminate between two dif- 
fuse objects only 10 ft wide 
placed side by side, even 
though the targets would re- 
flect only 10 percent of the 
light pulse. 

If Colidar’s transmitter 





Temperature. . 


Sighting scope 
s 


Receiving 


telescope 


LASER transmits beam of nearly paral- 
lel, monochromatic light. Receiving 
telescope collects reflected signal from 
target. 


. pressure... 


movement .. 


PULSER initiates sig- 
nal which feeds pump- 
ing power to _ laser 
(center, in spirals). 
Light beam then passes 
through lens and shut- 
ter to form transmitted 
signal. Reflected signal 
is collected by mirror, 
focused on smaller mir- 
ror and passed through 
filter into phototube. 


Finally, signal is am- 


plified and processed. 
Line drawing (below) 
shows position of mir- 
rors and path of re- 


flected light in re- 


ceiver. 


. Space and 


Data processing 


Phototube 
—— - 4-5 





Reflected signal 


p—— Pumping power 


all 


~-—<-_—-— =~ == Ss 


Transmitted light signal 








Collecting mirror 


Circle 111 on Reader-Service Card for more information» 


From inquiry to delivery, Robertshaw gives you personal 


and receiver were separated 
and placed aboard two space- 
ships 100,000 miles apart 
outside the earth’s atmos- 
phere and carefully aimed at 
each other, the receiver 
would get the same signal 
strength as from the six-mile 
target in the radar applica- 
tion on the ground. 

The Colidar radar was de- 
veloped by Hughes Aircraft 
Co. 





weight reduction . . . these are conditions/problems you are 
faced with daily and which Robertshaw is helping to solve 
utilizing their FORMFLEX and FORMWELD Bellows. 

In Robertshaw’s Milford, Connecticut plant, continual 
research and quality control are conducted to supply you the 
best bellows possible. The design engineering department is 
available to you, utilizing the skills and experience of engi- 
neering specialists in diverse fields. Modern production 
machinery fosters mass production techniques, lower unit 
costs and on-time deliveries. The finest test equipment is 
used to insure bellows to your satisfaction. 

Without bias, Robertshaw will recommend the type of 
bellows best suited for the conditions to which your applica- 
tion will be subjected. 


attention, whether your need is for a prototype or several 
thousand bellows. In addition, Robertshaw offers FORMFLEX 
and FORMWELD Bellows as ‘“‘packaged’’ units—complete 
assemblies custom-designed for ease of 
installation and lasting performance. 

Write for Bulletin BT 436—see why 
Robertshaw is today’s most advanced 
line of metallic bellows. Or call now 
for a Robertshaw representative to 
help you with your problem. 


BRIDGEPORT THERMOSTAT DIVISION 


Robertshaw-Fulton Controls Company «+ Milford, Connecticut 
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e THERMAL DRILL will probe more than two miles deep into polar ice- 
caps, further than man has ever penetrated before. The U. S. Army Corps of 
Engineers’ Cold Region Research and Engineering Laboratory is using the drill 
to obtain ice cores for military and scientific study as a follow-up to the Inter- 
national Geophysical Year. 

The thermal drill is 23 ft long and looks like a hollow telephone pole. The 
electrical equipment is located at one end and a circular heating element is at 
the other. 

Heated to a maximum of 400F, the element melts its way around a core of 
ice at the rate of six inches a minute. The core is held in the drill and removed 
when the drill is lifted. By successively removing 10-ft ice cores, the drill can 
reach its maximum penetration. 

The 6-inch-dia hole made by the drill is kept filled with Arctic diesel oil. 
This keeps the pressure of the ice from collapsing or closing the hole. Thus, 
the drill operates entirely immersed in an oil bath. 

By extending their ice research 12,000 ft down, Army engineers hope to ob- 
tain data which will aid in the construction of future military and radar in- 
stallations in polar regions. In addition, this research may provide clues to 
the history of previous climates. 

The device was built by Pollak and Skan, Inc., Chicago, III. 
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Formflex Bellows 


Formweld Bellows 








DRILL is lifted to surface each time 
core has filled its core chamber. 
Spring-loaded teeth bite off core 
when drill is lifted. 


4 


] 


| ft Terminal chamber 


—_— 


| 


Transformer 


h—Melt water 
chomber 


4g— Pump and motor 


r= Core barrel 








= am cutter 
=Drill head 


For normal temperature, 
pressure sensing applications! 


Robertshaw FORMFLEX Bellows are available in sizes 
from 1%" O.D. to several inches O.D. 

Metals available include brass, phosphor bronze, 
beryllium copper, Monel, stainless steel, Inconel, 
Inconel-X, etc. Single or double-ply bellows are regu- 
larly produced, with additional plies available on 
special order. 

Important cost savings are possible when Robert- 
shaw produces the complete “package’’—eliminating 
scattered orders, separate deliveries and inspections, 
and different interpretations of quality. Write for 
Bulletin BT 436 *Registration pending 
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For applications requiring 
premium performance! 


Welded of any suitable alloy, Robertshaw FORMWELD 
Bellows give you the exact properties and character- 
istics you require. Resistance to temperatures above 
1000°F., pressures to 3000 psi plus. Far greater flexi- 
bility per unit of length, lower hysteresis, greater load 
capacity without deformation and lower spring rates 
are available when you specify FORMWELD Bellows. 
Bellows sizes from 4%" O.D. to several inches. Sold 
—y A complete “package” units. Write for Bulletin 
4 





SIX SECTIONS make up drill. 
Power cable is attached to ter- 
minal chamber. Forty-one-inch 
long, 5-section transformer steps 
down 2,300v to 230v. Limit switch 
in core barrel signals crew when 
barrel is full. Core cutter consists 
of spring-loaded teeth which sepa- 
rate core from ice and hold core 
in place when drill is lifted. Drill 
head consists of 20 cartridge-type 
heating elements, Suction holes in 
head permit melted water to be 
drawn up into water tank. 
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“CUSTOMEERED® COMPONENTS BASIC TO INDUSTRY” 
y 


OHIO RUBBER IS THE 
GOOD SOURCE 
FOR THE OEM! 


ACROSS THE BOARD in industry, 
ORCO IDEA PARTS offer the de- 
sign engineer product quality evolved 
from Ohio Rubber’s years of expe- 
rience in supplying ““Customeered”’* 
components for outstanding original 
equipment manufacturers nationwide. 


ORCO CUSTOMEERING?’ is geared to 
cut production costs—to deliver a 
better part. And it goes to work for 
you as soon as performance require- 
ments are checked, a materials recipe 
is formulated, expense-shaving design 


ORCO IDEA PARTS 
shape up OEM designs-—profitably! 


modifications, if necessary, suggested. 
The full scope of ORCO integrated 
design, research and practical in- 
genuity in custom-manufacture of 
rubber, synthetic rubber, silicone 
rubber, polyurethane, and flexible 
vinyl components is focused on your 
component. 

ORCO capacity offers the facilities 
of four modern plants. These include 
design, building, and maintenance of 
precision molds and dies . . . perma- 


nent bonding-to-metal . . . compres- 
sion and transfer molding 
extruding of all shapes, sizes, and 
types . . . complete laboratory facili- 
ties . . . statistical quality control... 
coordinated production control. 
SUGGESTION — send 

for ORCO Bulletin 715 

for the complete 
money-saving story of 
“Customeering”’. It’s 

yours for the asking! 


*Trademark of The Ohio Rubber Company DE-160 


THE Ox1o Russer ComPANy 


General otticee WWI LLOUGHB ae OQuwio. WHitehall 2-0500 
A DIVISION OF THE EAGLE PICHER COMPANY 
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RELEASES 


e TWO-WHEELED DREAM CAR, the “Gy 


ron”, is a delta-sshaped vehicle envisioning two 
running wheels instead of the usual four. 

The car is 209 inches long, 44.85 inches high, 
86 inches wide and has a road clearance of 614 


inches. 


Although the car is not operable in its present 
form, Ford stylists have been assured that a gyro- 
scope no larger than two {t in dia would be suf- 
ficient to stabilize the vehicle on its two wheels 
set in tandem. Two small outrigger wheels toward 
the rear and on each side are retractable. They 
could be lowered automatically to balance the 
vehicle when the gyro was inactive or until it had 
gained enough momentum to provide stability. 

The “horseless carriage” accommodates two 
people in contoured seats, which support not only 
the head and back but the upper part of the legs 
as well. A projectile-shaped console separates seats 
and houses controls for the canopy, air condition- 
ing, the gyro and adjustable foot bars that extend 
at right angles from the console. 

Elimination of the steering wheel is made pos- 
sible through the use of a steering dial with sepa- 
rate rings for automatic speed and steering con- 
trol. This dial, combined with individual accel- 
erator and brake pads on each foot bar, permits 
steering from either seat. 

The growing influence of “machines that think 
like humans” is apparent in the console in the 
10-button panel that supposedly would control a 
builtin computer. Such a system might enable a 
motorist of the future to “program” a journey on 
a nonstop expressway. 

More than half a century ago, a Detroit artist- 
engineer named James Scripps Booth proudly in- 
troduced his “Bi-Autogo”, which appeared brief- 
ly on the scene in 1908. It also had two wheels 


24 ,: 1061 














and originally was meant to be 
balanced by means of a gyro in- 
stalled under the driver's seat. 
Unfortunately, Booth found it 
almost impossible to return the 
front wheel to a straight-head posi- 
tion after the car had turned. Pow- 
er steering easily overcomes this 
difficulty in the modern automo- 
bile. Also, a modern hydraulic sys- 
tem would have made totally un- 
necessary the considerable physical 
strength that was required to op- 
erate the Bi-Autogo’s “landing 


wheels”. 


Meetings 


Dallas, Tex. NATIONAL AERO 

Apr. 30-May 4 SPACE INSI RUMEN 
TATION SYMPOSIUM 
Instrument Society of 
America, Adolphus Ho 
tel 


San Francisco, ELECTRONIC COM 

Calif. PONENTS CONFER 

May 2-4 ENCE, Institute of Ra 
dio Engineers, American 
Institute of Electrical 
Engineers and Electronic 
Industries Association, 
Jack Tar Hotel. 


Urbana, IL. MIDWEST SYMPOSI- 
May 7-8 UM ON CIRCUIT 
THEORY, Institute of 
Radio Engineers, Uni 


versity of Illinois 


Miami Beach, LUBRICATION SYM- 
Fla. POSIUM, American So- 
May 8-9 ciety of Mechanical En 

gineers, Deauville Hotel. 


Dayton, Ohio NATIONAIT AERO 
May 8-10 SPACE ELECTRONICS 
CONFERENCE, Insti 
tute of Radio Engineers, 
Miami and Dayton Bilt 

| more Hotels. 


Los Angeles, WESTERN JOINT 

Calif. COMPUTER CONFER- 

May 9-11 ENCE, Ambassador Ho- 
tel 


Philadelphia, MEETING, Society for 

Pa. Experimental Stress 

May 10-12 Analysis, Benjamin 
Franklin Hotel. 


Detroit, Mich. DESIGN ENGINEER 
May 22-25 ING SHOW, Cobo Hall 


» 
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SPLIT LIGHT BEAMS 
MEASURE IN MILLIONTHS 


to help S&S build better bearings 


MOTION ENGINEERING 


Advanced ball and roller bearing technology 


The concentric pattern of interference fringes in the 
picture above is reproduced from an actual photo 
taken with the aid of an interferometer inthe Sir 
laboratories. The subject under examination is a 
microscopic flaw in the surface of an accurately 
lapped steel ball. The principle of utilizing split beams 
of light to form interference patterns enables accu- 
rate measurements to be made in millionths of an inch. 
S0F is a leader in the development and applica- 
tion of ultra-precise measuring systems. The Sif 
metrology laboratory plays an important part in a 
continuing program of research to produce bearings 
of improved accuracy and finish, and consequently, 
quieter, smoother running characteristics. 
Whatever types of rolling contact bearings you 
need—ball, cylindrical roller, spherical roller, tapered 
roller or precision miniature—you’ll find St your 
best assurance of dependable performance. S&F 
Industries Inc., Philadelphia 32, Pa. 6104 





@ Wh eSPIROL 


wT * 


‘4 PIN 


a more 
versatile 
fastener ? 


SPIROL PINS are used in a 
wider variety of materials: 

To provide spring pins that will 
not damage, distort or rupture 
holes even in soft, brittle or 


thin materials, “SPIROL PINS come in MEDIUM and 
LIGHT DUTY, as well as Heavy Duty for more rugged 
uses. The entire Jength of a SPIROL PIN assumes 
the shape of its hole radially, giving greater shear, 
shock and vibration resistance. Therefore, MEDIUM 
and LIGHT DUTY PINS apply where other flexible 


pins cannot be used. 


Where corrosion resistance is 
needed, SPIROL PINS are the 
only spring pins stocked in 
NICKEL STAINLESS STEEL 
(302). Two sizes are used in 
the water faucet shown above. 
Automatic Assembly: 


SPIROL PINS cannot interlock. 








CONNECTICUT 


ENGINEERING & 


MANUFACTURING 
COMPANY. INC 








and jam hoppers. Uniform 
chamfer on both ends speeds 
inserting pins into holes. 

Most complete range of stand- 
ard diameters: 

MINIATURE SPIROL PINS 
(C/2", .039". %a", .052") thru %". 


Write for free TECHNICAL DATA 
MANUAL. Free samples for 
specific applications. 


c. E. M. COMPANY, INC. 
52 School Street, Danielson, Conn. « PRescott 4-8571 
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ALUMINUM 


QUICK-ACTING HAND KNOBS 





Wet, Beton Sess tice was | 





CATALOG INSERT 
NEW 16 PAGE CATALOG 


CATALOG INCLUDES TRACING TEMPLATES 


FREE / waite tropay 


& 


115 HOLLIER AVE., 


We new pe 


y PMO 


DAYTON 3, OHIO 


CAST IRON 


JiG AND FIXTURE 
COMPONENTS 


LATCH BOLTS 

CAST IRON HAND KNOBS 

ALUMINUM HAND KNOBS 

QUARTER TURN SCREWS 

SHOULDER SCREWS 

JG FEET (3 TYPES) 

SPHERICAL WASHERS 

FIXTURE KEYS 

KNURLED HEAD SCREWS 

TOGGLE SHOE CLAMPS & 
V-PADS 


HOLD DOWN AND 
CLAMPING TOOLS 


T-NUT & STUD SETS 

STEP BLOCK & CLAMP SETS 

FLANGED NUTS 

CUT THREAD STUDS 

TEE NUTS 

COUPLING NUTS 

ADJUSTABLE STEP BLOCKS 

STRAP CLAMPS (PLAIN & 
STEP TYPE) 


*O°@-O°O°O-O-O°O-O-O-O-O-O°O-O-O-O-O-O-O- 


5 


Circle 117 on Reader-Service Card for more information 


90 


PLANS AND 
CROSS-SECTIONS 


‘Long Distance’ Library 

















e 
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And this one is for pocket books . 


By the year 2000, the United States will have 
to have an automated national library, accord- 
ing to the prediction of Prof. J. G. Kemeny of 
Dartmouth College. 

Each page of each “book” in this library, he 
suggested, will be stored on approximately one 
square mm of tape. Patrons will neither go to 
the library nor see the master tapes. Copies will 
be made for them to read, conveniently en- 
larged, on the screens of viewing devices in 
their own offices or homes. 

Obtaining a copy of a book will be like mak- 
ing a long-distance call—a person will merely 
dial the appropriate code number and the book 
will be inserted into the viewing machine elec- 
tronically. The reader will be able to keep the 
book on his tape as long as he wishes, then 
erase the tape and have another book “sent” 


‘Gas’ Antennas 


Spaceships of the future may communicate 
with each other by using the exhaust gases 
fired from rockets as radio antennas. 

Ionized exhaust gases are good electrical con- 
ductors and can be used to send out and re- 
ceive messages from other spaceships, notes 
B. Mindes of International Telephone & Tele- 
graph Corp. Federal Laboratories. 

A whole new frequency range for communi- 
cation would open up without increasing the 
weight of the vehicles. The long exhaust trail 
in the sky would act as an antenna for com- 
municating in lower frequency radio bands, 
which until now have not been used because 
they require large antennas. 





MS Grath 


to him. 

Such a library will be needed, Prof. Kemeny 
said, because if the present rate of growth con- 
tinues, even our richest universities will not be 
able to afford building, cataloging and main- 
tenance of present-type libraries. Even though 
a national library might cost a billion dollars, 
he contended, it could prove to be more eco- 
nomical than continuance of the present sys- 
tem. 

Prof. Kemeny envisions a library of 10,000,- 
000 volumes in 2000 A.D. that will grow to 
possibly 300,000,000 volumes by 2100 A.D. 

To meet the need of those readers who ob- 
ject to being deprived of the pleasure of brows- 
ing, Prof. Kemeny notes that a few hundred 
thousand old-fashioned, printed books could 
be kept on local shelves. 
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U.S. VARIDYNE system synchronizes 


high-speed automatic transfer of glasses 


Problem: Libbey engineers sought for several years a synchronous drive and 
control system for high speed production of Libbey patented Safedge® 
tumblers that would be flexible, low in maintenance, and accurate at points 
of transfer with no cumulative error. 


Solution: The U.S. VariwyNE a/c Drive System with LinkSync control was 
selected. This system is simple at start-up; instant synchronism is achieved 
without warm-up; no manual adjustments are required after unit interrup- 
tions and restart; there is no cumulative error; and standard a.c. motors are 
used, The VaripyneE varies the frequency of a.c. current to these motors, 
converting them to adjustable speeds ...automatically coordinated. Write 
today for Varnwyne Brochure F-1963. 


U.S. ELECTRICAL MOTORS INC. 


P.O. Box 2058, Los Angeles 54, California or Milford, Connecticut 
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